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ASSESSMENT OF GENETIC DIVERSITY IN LATVIAN SILVER BIRCH
BETULA PENDULA ROTH POPULATIONS

Angelika Zhuk, Vilnis Skipars, Ilze Veinberga, Arnis Gailis, Dainis Rungis

Genetic Resource Centre, LVMI ,,Silava” Rigas 111, Salaspils LV-2169, Latvia
dainis.rungis@silava.lv

Silver birch (Betula pendula Roth), is the most common broadleaf tree found in Latvia. With respect to birch
provenances, Latvia is divided into three agro-climatic zones: Kurzeme (western), Vidzeme (northern) and
Latgale (southern). The genetic diversity of B. pendula is high, and the population differentiation is low, as
can be expected from an outcrossing, wind-pollinated, long-lived forest tree species. While these results do
not indicate population differentiation between Latvian populations, this does not preclude the possibility of
differentiation in adaptive traits. The high intra-population variation indicates that these natural populations
should be able to adapt to changing climatic conditions as well as providing locally-adapted genotypes for
selection programs.

Keywords: Betula pendula Roth, silver birch, simple sequence repeats, genetic diversity, population
structure. We utilised SSR markers to examine the genetic diversity and population structure of Latvian
B. pendula populations as well as comparing them to B. pendula populations from neighbouring
countries.

INTRODUCTION

Silver birch (Betula pendula Roth), is the most common broadleaf tree found
in Latvia. B. pendula is a diploid species (2n=2x=28). Together with downy birch
(B. pubescens Ehrh.), these species comprise approximately 30% of the total forest
area in Latvia (http://www.vmd.gov.Iv/doc_upl/sugas.jpg). While these two species
are very similar in appearance and wood qualities, there are slight differences in
preferred habitats, with B. pendula found preferentially on drier, sandier soils, and
B. pubescens more common on wet, poorly drained sites. Birch is found throughout
Latvia, in all soil types and ecosystems.

B. pendula is distributed throughout Eurasia, from Western Europe to the
Sea of Okhotsk and the Sea of Japan in the east. Within Europe, it ranges from the
mountainous regions of Spain and Italy in the south and in the north to
approximately 65°N (Hamet-Ahti 1963, Atkinson 1992). Birch species are wind
pollinated, and birch pollen can remain airbourne for 9-20 hours (Hjelmroos 1991),
aiding long distance dispersal of this species. In addition, the prevailing winds in
Europe are westerly, contributing to long range pollen transfer from western
Europe. Birch is also an outcrossing species which exhibits self-incompatibility via
retarded growth of the pollen tube (Hagman 1971).

With respect to birch provenances, Latvia is divided into three agro-climatic
zones: Kurzeme (western) (Aizputes, Bauskas, Dobeles, Dundagas, Jelgavas,
Jurmalas, Kuldigas, Liepajas, Saldus, Talsu, Tukuma, Ugales and Ventspils VVM),
Vidzeme (northern) (Aluksnes, C&su, Cesvaines, Gulbenes, In¢ukalna, Kokneses,
Limbazu, Ogres, Smiltenes, Strenéu, Valmieras, Ziguru VVM, Gaujas NP, MPS
Kalsnava) and Latgale (southern) (Daugavpils, Jaunjelgavas, Jekabpils, Kraslavas,
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Livanu, Ludzas and Rézeknes VVM) (Fig. 1.). These zones are used as guidelines
for renewal of birch stands, seed transferral and breeding programmes.

Figure 1. Birch agro-climatic seed provenance zones

The use of molecular markers is becoming more common in applied forestry
studies, due to the decrease of the cost of genotyping, and more widespread access
to genotyping facilities. To date, the majority of markers used are neutral genetic
markers, which are not linked to genes controlling adaptive traits, and therefore can
be used to describe the “background” genetic diversity and population structure,
rather than assaying variation in adaptive traits which are commonly used by
breeders and ecologists. Simple Sequence Repeat (SSR) markers in particular are
very useful markers for clone identification as well as population and diversity
studies as they are highly polymorphic, while being reproducible and easy to use.
The major drawback of SSR markers is that the polymerase chain reaction (PCR)
primers need to be developed for each species, which requires knowledge of the
DNA sequence and involves considerable time and expense. Fortunately, SSR
markers have been developed for B. pendula (Kulju et al, 2004). We utilised 15 of
these SSR markers to examine the genetic diversity and population structure of
Latvian B. pendula populations as well as comparing them to B. pendula
populations from neighbouring countries.
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MATERIALS AND METHODS

Plant material: Birch trees were sampled from the birch provenance trial
established in Rembates parish, Ogres region. From the southern provenance
region 54 individuals from the Abeli, Dagda, Koknese, Svente, Vilani, and Zilupe
populations were collected. From the northern provenance region 56 individuals
from the Cesvaine, Dauksti, Naukseni and Medni populations were collected. From
the western provenance region 65 individuals from the Andumi, Bauska, Blidene,
Garoza, Ile and Priekule populations were collected. In addition, 28 Estonian B.
pendula individuals were collected from a B. pendula provenance trial near Tartu
in Estonia, 24 Lithuanian B. pendula individuals were collected from a B. pendula
provenance trial near Siauliai in Lithuania, and 30 Polish B. pendula samples from
a provenance trial established in Kalsnava, Latvia

DNA extraction: DNA was extracted from leaves using the Genomic DNA
Purification Kit KO512 (Fermentas) with minor modifications.

SSR markers: The 15 SSR markers tested were L7.8, L7.4, L1.10, L5.1,
L3.1, L.2.7, L4.4, L2.3, L2.2, L3.4, L7.3, L5.5, L5.4, L022 and L13.1 (Kulju et al
2004) The forward primer was synthesised with a 6-FAM, HEX or NED
fluorescent label to allow visualisation of amplification products on a fluorescent
sequencer. PCR conditions were as follows: 95 °C for 5 min, 35 cycles of 95 °C for
30 sec, 50 °C — 30 sec, 72 °C — 30 sec; 72 °C - 7 min; in a total volume of reaction
20 ul containing 50 ng template DNA, 1,5x PCR buffer, 2 mM MgCl,, 0,2 mM
dNTP mix, 0,5 U Taq polymerase (Fermentas), 0,5 uM of forward (labelled) and
reverse primers (Applied Biosystems). 1,0 uL of each PCR product was mixed with
S5uL formamide and 0,7uL. GS350 size standard. After denaturation, the samples
were run on an ABI 3100xI capillary sequencer, and genotyped using GeneMapper
software.

Genetic analysis: SSR markers were scored as diploid co-dominant markers,
and analysed using GenAlEx software (Peakall and Smouse 2006). Latvian
populations were grouped into the 3 agro-climatic zones (northern (N), southern
(S) and western (W)) and samples from each of the neighbouring countries were
grouped as separate populations (Estonian (Es), Lithuanian (Lt), Polish (Po)).

RESULTS

Of the 15 SSR markers tested, 9 were used for further analysis (L1.10, L5.1,
L3.1, L2.7, L2.3, L2.2, L5.4, L022 and L13.1). These 9 primers amplified clearly
interpretable DNA fragments. The remaining markers either amplified multiple
fragments which could not be genetically interpreted, or the amplification was
poor, resulting in a large number of failed reactions.

These nine SSR markers revealed a large amount of polymorphism in the
birch populations surveyed (Table 1, Figure 2). The total number of alleles detected
ranged from 106 in the North Latvian population to 54 in the Lithuanian
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population. The mean number of alleles (averaged over the 9 loci) also followed
the same pattern, with 11.778 in the North Latvian population, and 6.000 in the
Lithuanian population. However, the number of alleles with a frequency over 5%,
and the number of effective alleles per population did not show such a large
discrepancy, with 49 alleles over 5% frequency in the Estonian population, and 37
in the Polish population. The Lithuanian population had 38 alleles of over 5%
frequency. The expected heterozygosity of the SSR markers were also fairly high,
ranging from 0,732-0,769 for the Latvian and Estonian populations and 0,634 and
0,620 for the Polish and Lithuanian populations.

Table 1.

Allele number, effective allele number, private allele number and expected
heterozygosity as measured with 9 SSR loci over all population

Population S W N Es Po Lt

Total no. of alleles 97 104 106 92 73 54
No. of alleles (mean) 10,778 11,556 11,778 10,222 8,111 6,000
Total no. of alleles with freq. >5% 43,000 46,000 43,000 49,000 37,000 38,000
No. of alleles with freq.>5% (mean) 4,778 5111 4,778 5,444 4,111 4,222
No. of effective alleles (mean) 4,639 5,325 4,930 4,850 3,653 3,234
No. Private Alleles (mean) 0,556 0,778 1,000 0,000 0,444 0,222
Expected heterozygosity (mean) 0,732 0,769 0,740 0,733 0,634 0,620

Allelic Patterns across Populations
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Figure 2. Mean number of alleles (Na), mean number of alleles with a
frequency > 5% (Na Freq. > 5%), mean number of effective alleles (Ne), mean
number of private alleles (No. Private alleles) and Expected heterozygosity
(He) across all populations

In general, the total number of alleles detected by the markers was high, and
included a large amount of rare alleles, as shown by the lower number of effective
alleles and the number of alleles with a frequency over 5%. The Latvian
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populations were the most polymorphic, and the least polymorphic was the
Lithuanian population. However, this is probably due to the sample sizes and the
origin of the samples. The number of common alleles (frequency greater than 5%)
and the number of effective alleles is similar across all populations. Also the
number of unique alleles was highest in the Latvian populations, but these were all
relatively low frequency (only one allele had a frequency >5%).

Population differentiation was low between the Latvian populations, with
AMOVA analyses showing that all variation was within populations, and no
difference between populations. Comparisons with the foreign populations
indicated a larger amount of differentiation, with the Estonian population closer to
the Latvian populations, while the Lithuanian and Polish were more distinct.
Pairwise Fst values range from 0.005 to 0.066, indicating low population
differentiation (Table 2). The lowest values were between Latvian populations, and
the largest values were between the Lithuanian population and all other
populations.

Table 2.
Genetic differentiation of populations as measured by pairwise Fst values

S W N Es Po Lt

S 0,000

W 0,009 0,000

N 0,005 0,012 0,000

Es 0,026 0,019 0,024 0,000

Po 0,036 0,032 0,035 0,029 0,000

Lt 0,048 0,053 0,049 0,066 0,050 0,000
DISCUSSION

B. pendula has a wide distribution ranging from Western Europe to Asia, is
wind-pollinated and has a strong self-incompatibility mechanism. These facts are
reflected in the high levels of genetic diversity, and low population differentiation
found in the Latvian B. pendula populations using SSR markers. Previous studies
in birch have also noted this high level of diversity and low population diversity
using both morphological and molecular markers (Eriksson and Jonsson 1986;
Kulju et al 2004). A study of postglacial re-colonisation routes in B. pendula using
chloroplast markers indicates the possibility of multiple refuges and a rapid re-
colonisation following the glacial maximum (Palme et al 2003). Interestingly,
populations from southern Sweden had one of the highest levels of chloroplast
diversity which may indicate a convergence of different postglacial migration
routes. Unfortunately, Latvian birch samples were not included in this study,
however, the close proximity of the Swedish populations to Latvia, would suggest
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that the chloroplast diversity in Latvian birch populations is also high. Again, the
location of Latvia at the convergence of different post-glacial re-colonisation routes
would be reflected in the high levels of nuclear DNA marker polymorphism found
in this study.

The Lithuanian population had a smaller number of alleles, but the number
of common alleles (frequency >5%) was similar to the other populations studied.
This is probably a result of the sample origins of these populations. The other
populations included multiple individuals from the same population either from
provenance trials or natural populations, while the Lithuanian samples were taken
as a single individual from each provenance. This would have the effect of
reducing the incidence of rare alleles, while preserving the number of more
common alleles, as can be seen from the results.

Similarly, the Polish population showed lower genetic diversity, and again
this is probably due to the origin of the samples. These samples were taken from a
provenance trial of Polish birch located in Latvia, which contained individuals
from 3 populations. Multiple individuals were taken from each population,
however, as only 3 populations were represented, this would have the effect of
reducing the total number of alleles detected. However, the number of more
frequent alleles (>5%) is similar to the Lithuanian population and closer to the
Latvian and Estonian populations than the total allele number. In contrast, the
Latvian and Estonian populations were sampled by multiple individuals from a
larger number of populations (4-6 populations were combined for the South, West
and North Latvian populations.

The Latvian populations are similar to Estonian provenances investigated,
while the Lithuanian and Polish provenances were more genetically distinct from
Latvian populations, and also distinct from each other. The Lithuanian population
was the most distinct from all other populations, even the Polish provenances.
Further investigation of Latvian populations using chloroplast markers may allow
greater population differentiation, and by comparison to populations further south,
it may be possible to further elucidate the postglacial re-colonisation routes.

These results show that the genetic diversity of B. pendula is high, and the
population differentiation is low, as can be expected from an outcrossing, wind-
pollinated, long-lived forest tree species. While these results do not indicate
population differentiation between Latvian populations, this does not preclude the
possibility of differentiation in adaptive traits. Studies are underway to examine the
extent of morphological and phenological differentiation between Latvian B.
pendula populations. Given the high genetic diversity identified by neutral
markers, it would be surprising this diversity did not also extend to adaptive traits.
While locally adapted populations of Latvian B. pendula undoubtedly exist, the
high intra-population variation indicates that these natural populations should be
able to adapt to changing climatic conditions as well as providing locally-adapted
genotypes for selection programs.
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Ara bérza Betula pendula Roth Latvijas populacijas genétiskas daudzveidibas
novertéjums

Angelika Zuka, Vilnis Skipars, Ilze Veinberga, Arnis Gailis, Dainis Rungis
Kopsavilkums

Raksturvardi: Ara bérzs, Betula pendula, SSR markieri, genctiska daudzveidiba, populacijas
struktiira, Latvija.

Ara vai karpainais berzs (Betula pendula Roth) ir visizplatitaka lapu koku suga
Latvija. Latvijas bérzu populacijas tiek iedalitas trijas agroklimatiskajas zonas —Kurzemes
(rietumu), Vidzemes (ziemelu) un Latgales (dienvidu). Latvijas bérzu populaciju gené&tiska
daudzveidiba ir augsta, bet to diferenciacija, ka to jau var€ja sagaidit, zema, jo B. pendula ir
svesapputes, apputeksnéSanas notiek ar vgja palidzibu, ka arT ta ir ilglaicigai meZza koku
suga. Ar izmantotiem “neitraliem” SSR markieriem populaciju diferenciacija netika atrasta.
Augsta iekSpopulacijas daudzveidiba norada, ka Latvijas bérzu dabiskas populacijas varétu
pielagoties mainigiem klimata apstakliem, ka arT tas var nodrosinat selekcijas programmas
ar lokali adaptétiem genotipiem.
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JURMALAS ZILPODZES ERYNGIUM MARITIMUM L. LATVIJAS
POPULACIJAS GENETISKAS DAUDZVEIDIBAS ANALIZE

Baiba Ievina, Nils Rostoks, Gederts Ievin$

Latvijas Universitate, Biologijas fakultate, Mikrobiologijas un biotehnologijas katedra, Augu
fiziologijas katedra, Kronvalda bulvaris 4, Riga, LV-1586, e-pasts: gederts@lanet.lv

Aizsargdjamais augs jurmalas zilpodze Eryngium maritimum L. Latvija atrasts divas vietds — Ziemupé un
UZava. Ar kodola un hloroplastu molekularo markieru palidzibu noteikta denétiska daudzveidiba 53 Latvijas
populacijas individos un veikts salldzindjums ar citam jdrmalas zilpodzes populacijam Eiropa. Latvijas
populacija novérots zems genétiskas daudzveidibas lTmenis un zema diferenciacijas pakape starp abam
atradném Latvijas teritorija. Latvijas populacija ir genétiski ITdziga Igaunijas populacijai, bet at$kiriga no
Lietuvas populacijas, kura ir izteikti genétiski diferencéta.

Raksturvardi: jirmalas zilpodze, molekularie markieri, genétiska daudzveidiba
IEVADS

Jurmalas zilpodze Eryngium maritimum L. ir daudzgadigs Cemurziezu
dzimtas piekrastes augs, kam raksturigais biotops ir priekskapas. Jirmalas zilpodze
ir ieklauta Latvijas Sarkanas gramatas 1. kategorija un Latvijas Republikas
Ministru kabineta Tpasi aizsargdjamo sugu saraksta. Latvijas teritorija pasreiz ir
zinamas tikai divas jiirmalas zilpodzes atradnes, no kuram viena atrodas Liepajas
rajona Ziemupg, bet otra — Ventspils rajona Uzava (skat. 1. attelu).

1. attéls. Jurmalas zilpodzes atradnes Latvija.
Figure 1. Location of Latvian population of Sea Holly.
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Kopuma abas atradn€s novéroti apméram 100 — 150 augi. Latvija jurmalas zilpodze
atrodas tuvu izplatibas areala ziemelu robezai (skat. 2. attelu). Talak uz ziemeliem
ta sastopama tikai Norvégijas piekrasté un Igaunijas un Zviedrijas salas. Bitiski, ka
jurmalas zilpodzes populacija kopuma, ka ar1 individu skaits Eiropa p&dgja laika
strauji samazinas (Labuz 2007, Curle et al. 2007), tadel 1pasi nozimigi ir izstradat
§1s sugas aizsardzibas planu. Jirmalas zilpodzes daudzveidiba Rietumeiropa jau ir
pétita (Clausing et al. 2000), tacu ta ka autori no katras populacijas analiz&ja tikai
vienu individu, tad Sis pétijums nedod ieskatu jurmalas zilpodzes populaciju
genétiskaja struktira. Informacija par genétisko daudzveidibu populaciju iekSieng
un starp populacijam ir nepiecieS8ama populaciju dinamikas prognozé$anai, sugas in
Situ un ex situ aizsardzibas plana izstradei un sugas saglabasanai. Molekularas
genétikas prieksrocibas ir nedestruktivas metodes (augi tiek saglabati to dabiskaja
vid€), informaciju iesp&ams ieglt salidzino$i atri un analiz€ tieSi iedzimtibas
materialu (genotipu), nevis genotipa izpausmes atkariba no vides faktoriem
(fenotipu).

k-

2. attels. Jiirmalas zilpodzes izplatibas areals. (Karte nemta no Clausing et al. 2000)
Figure 2. Distribution range of Sea Holly. (Map from Clausing et al. 2000)

Populaciju genétiskas daudzveidibas samazinasanas ir galvenais sugu
izmirSanas c€lonis, jo genétiska daudzveidiba ir pamata sugas sp&jam pielagoties
mainigajiem argjas vides apstakliem. Katra individa spgju pielagoties apkart&jai
videi nosaka ta genotips (individa genoma kod&to 1pasibu kopums). Sugu un
populaciju pielagosanas sp&u kopuma nosaka genétiska daudzveidiba to
veidojo3ajos individos. VienkarSoti izsakoties, jo lielaka individu daudzveidiba, jo
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lielaka iesp&ja sugai kopuma izdzivot. Tradicionali populaciju daudzveidiba pétita,
izmantojot morfologiskos un biokimiskos parametrus, tacu iegito raditaju
daudzums parasti ir nepietiekams objektivai daudzveidibas novértésanai, ka ari $ie
raditaji var but atkarigi no apkart§jas vides apstakliem (Maxted et al. 2007,
Schlétterer 2004). Pedgjos gados aizvien plasak populaciju struktiiras un genétiskas
daudzveidibas pétijumos tiek pielietotas molekularo markieru tehnologijas.
Molekularais markieris ir specifisks DNS rajons, kas var tikt identificéts no visa
kopgja genoma. Par markieri var kalpot jebkura variacija (polimorfisms) genoma.
Gengétisko markieru galvena priekSrociba ir bezgaligais raditaju skaits, ko tie
potenciali var atklat (Karp et al. 1996).

Molekularos markierus pasSreiz sekmigi pielieto lauksaimniecibas augu
p&tijumos, kuru genomi ir saméra labi izpétiti. Gen&tiskos p&tijumus parsvara veic
ar lauksaimniecibas augiem to ekonomiskas nozimes del, vai arl ar atseviSkiem
modelorganismiem (Stein 2007, Varshney et al. 2007). Pie vislabak izpétitajiem
augiem japieskaita tala sikplikstin$ Arabidopsis thaliana L. Heynh, risi Oryza
sativa L., kvieSi Triticum aestivum L. un miezi Hordeum vulgare L. Lai gan ne
visu lauksaimniecibas augu genomi ir nosekvenéti, ir pieejamas tiikstoSiem génu
sekvences un daudz dazadu molekularo markieru, kas lauj pétit genétisko
daudzveidibu gan lauksaimniecibas augu Skirngs, gan to savvalas radiniekos
(Varshney et al. 2005). Sakot jau no pagajusa gadsimta 80-tajiem gadiem,
molekularo markieru tehnologijas ir strauji attistijusas un augu genétika veiksmigi
ir pielietotas restrikcijas fragmentu garuma polimorfisma (RFLP) (Botstein et al.
1980), mikrosatelitu (MS) (Litt and Luty 1989), amplificéto fragmentu garuma
polimorfisma (AFLP) (Vos et al. 1995) un punktveida mutaciju (SNP)
genotip&sanas metodes (Bornet & Branchard 2001, Rafalski 2002). So molekularo
markieru pielietojums atkarigs no informacijas pieejamibas par konkr&to augu un ta
genomu. Piem@ram, mikrosatelitu analizei nepiecieSama informacija par DNS
sekvencem, kas atrodas ap MS lokusu un dod iesp&ju to selektivi amplificet
izmantojot polimerazes kédes reakciju (PCR). Savvalas augi nav tik plasi pétiti ka
kulttiraugi un vairuma gadijumu sekvences informacija par savvalas augu genomu
nav pieejama, tade] izmantojamo markieru skaits ir ierobezots. Tadg] biezi vien ir
nepiecieSams izveléties kadu no ,universalam” markieru sistemam, kuru
pielietoSanai nav nepiecieSama iepriekséja informacija par pétamas sugas genomu
(Weising et al. 2005).

Atskiriba no dzivniekiem, augu $tinas satur ne tikai kodola un mitohondriju
genomu, bet arT hloroplastu genomu. Ziedaugos to Iidzigi ka mitohondriju genomu
nodod pa mates liniju un to plasi pielieto filogenétiskajos un populaciju genétiskas
daudzveidibas pétijumos. Lai gan hloroplastu genoms ir saméra nemainigs, cpDNS
nekodgjosSie rajoni, piemeram, introni un starpgénu rajoni, evolucioné daudz
straujak neka kodgjosie rajoni gan punktveida mutaciju skaita zina, gan inserciju un
deleciju uzkrasanas zina. Tadeél nekodgjosie rajoni ir daudz variablaki par
kodgjosiem rajoniem (Zhang and Hewitt 2003). ST iemesla dé] tos plasi izmanto
filogenégtiskajos un daudzveidibas pétijumos lai atklatu genétiskas atSkiribas starp
tuviem taksoniem vai atseviskam populacijam sugas iekSieng.
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Saja darba més pétijam genétisko daudzveidibu jirmalas zilpodzes Latvijas
populacija un salidzinajam to ar citam Eiropas jurmalas zilpodzes populacijam.
Petljuma rezultati palidzeés novertét Latvijas populacijas statusu un izstradat
efektivakus sugas aizsardzibas pasakumus.

MATERIALI UN METODES
Paraugu ievaksana

Jarmalas zilpodzes Eryngium maritimum L. Latvijas populacijas genétiskas
daudzveidibas pé&tijumus uzsaka 2006. gada rudeni. 2006. gada oktobri apsekoja
zilpodzes populacijas Liepajas rajona Ziemupé un Ventspils rajona Uzava, nosakot
individualo augu geografiskas koordinates un ievacot lapu paraugus DNS analizém
no 53 individualiem augiem. 2007. gada vasaras sezona veica vairakas ekspedicijas
jurmalas zilpodzes paraugu ievakSanai no Igaunijas, Lietuvas, Polijas un
Lielbritanijas populacijam, lai novértétu Latvijas populaciju daudzveidibu Eiropas
populaciju konteksta, ka ari, lai noteiktu populaciju genétisko diferenciaciju un
varbiitgjo génu pliismu starp populacijam. Ekspedicijas ievaca sekojosus paraugus:

1. lgaunija (Kihnu sala) — 10 individi;

2. Lietuva (Kursu kapa) - 10 individi;

3. Polija (Krynica Morska, Piaski, Dabki, Lazy, Swinousczje) — 31 individs;
4. Lielbritanija (Prestatyn, Newborough, Formby) — 27 individi.

DNS ekstrakcija

DNS ekstrakciju veica, izmantojot genomiskas DNS izdalisanas komplektu
(genomic DNA purification kit, Fermentas, Vilna, Lietuva) sekojot razotaja
protokolam. Izdalito DNS elektroforétiski vizualiz&ja 1% agarozes gela UV gaisma
(BioSpectrum®AC  Imaging  System, Ultra-Violet Products, Kembridza,
Lielbritanija).

ISSR analize

Informacijas trikums par jirmalas zilpodzes genomu noteica izvéeletas
markieru sistémas — hloroplastu genoma mainigo rajonu sekvences analizi un
kodola genoma analizi ar standarta ISSR praimeriem (Weising et al. 2005).
Izmantotie genoma rajoni ir ar augstu mainibas pakapi, tade] ir Ipasi piemeroti
genétiskas daudzveidibas pétljumiem sugas ickSiené.

ISSR (Inter-Simple Sequence Repeats) analizei izmantoja ¢etrus praimerus
(ISSR_848, ISSR 860, ISSR 885 un ISSR OC), kuri jau sekmigi pielietoti
jurmalas zilpodzes genoma analizei (Clausing et al. 2000). Polimerazes k&des
reakcijas (PCR) apstakli tika optimiz&ti izmantotajiem paraugiem un PCR veica
sekojosos apstaklos: sakotngja denaturacija - 95 °C 5 min, DNS denaturacija - 95
°C 30 s, praimeru hibridizacija - 52 °C 30 s, DNS sintéze 72 °C 1 min 30 s, beigu
pagarinasana 72 °C 10 min, solus 2 - 4 atkartoja 50 reizes. Rezultatu
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atkartojamibas parbaudei DNS amplifikaciju ar katru praimeri atkartoja divas
reizes. Amplifikacijas rezultatus vizualiz€ja UV gaisma 2% agarozes ggla, kas
krasots ar etidija bromidu. Veica g€la attéla analizi saskaitot amplificétas zonas
dazadiem paraugiem.

Hloroplastu DNS sekvences analize

Balstoties uz literatliras datiem par hloroplastu genoma rajoniem, kas
sekmigi pielietoti genétiskas daudzveidibas analizei sugu un populaciju liment
(Shaw et al., 2005; Downie et al., 2000), jurmalas zilpodzes genétiskajai analizei
izvelgjas Cetrus hloroplastu genoma nekod&joSos rajonus — rpl16 géna introns, génu
trnD-trnT starpgénu rajons, génu rpoB-trnC starpgénu rajons un géna trnG introns
kopa ar genu trnS-trnG starpgénu rajonu. Analiz€to rajonu atrasanas vieta
hloroplastu genoma attélota 3. attéla. Veica PCR reakciju un PCR produktus
vizualiz&ja UV staru gaisma 1% agarozes g€la, kas krasots ar etidija bromidu. PCR
produktus attirija, izmantojot DNS attirisanas komplektu (DNA Extraction Kit,
Fermentas, Lietuva) sekojot raZotaja protokolam. Attiritos PCR produktus
izmantoja sekven&$anas reakcija, kuru veica izmantojot Big Dye Terminator v3.1
Cycle Sequencing Kit (Applied Biosystems, Foster City, ASV).

3. attéls. Analizéto nekod€joSo rajonu atrasanas vieta hloroplastu genoma.
(Attels péc Ruhlman et al. 2006, izmainits)
Figure 3. Distribution of analyzed noncoding regions in chloroplast genome.
(Picture after Ruhlman et al. 2006, changed)
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Datu analrze

Ar ISSR markieru sistemu iegiitos datus apstradaja datorprogrammas
VisionWorks (Ultra Violet Products, Kembridza, Lielbritanija) un Microsoft Excel
(Microsoft, Redmonda, ASV). Konstrugja datu matricu, kura ar 1 apzimé&ja zonas
esamibu konkrétam individam, bet ar 0 zonas iztrikumu. Individi, kuriem DNS
fragmenti ar attiecigo praimeri netika amplificéti vai arl, kuriem fragmenti
amplificgjas tikai viena no divam atkartoSanas reiz€m, no analizes tika izslgti.
Starp individiem aprékinaja genétiskas distances izmantojot Eiklida koeficientu un
konstrugja dendrogrammu izmantojot Neighbour-Joining metodi programma
NTSYSpc 2.2 (Rohlf 1990).

DNS sekvences, kuras ieguva analizgjot hloroplasta nekod&joSos rajonus,
apstradaja izmantojot Staden programmu paketes 1.6.0 (Staden 1996)
apakdprogrammas preGap4 un Gap4. No dazadiem individiem iegitas noteikta
hloroplastu genoma rajona sekvences ievadija vienota datu baze. Atskiribas starp
DNS sekvencém no dazadiem individiem parbaudija un redig€ja manuali,
apliikojot hromatogrammas. Iegiito DNS sekvencu identitati parbaudija ar BLAST
homologijas analizi GenBank datubazg.

REZULTATI UN DISKUSIJA

Izmantojot hloroplastu genoma nekod&joSos rajonus — rpll6 géna intronu,
génu trnD-trnT starpgénu rajonu, génu rpoB-trnC starpgénu rajonu un géna trnG
intronu kopa ar g€nu trnS-trnG starpgénu rajonu starp visiem analizEtajiem
individiem gan Latvijas populacija, gan populacijas no Lietuvas, Igaunijas, Polijas
un Lielbritanijas visos analiz&tajos rajonos analizes neuzradija genétisko
polimorfismu klatbutni. Lai gan kopuma visos Cetros hloroplastu genoma rajonos
analizgja vairak neka 4600 bp garas sekvences, neatrada ne nukleotidu nomainas,
ne insercijas vai delécijas. Hloroplastu nekod€joso rajonu analize liecina par to, ka
Latvijas populacija ir genétiski vienveidiga, ka ari to, ka nepastav genctiska
diferenciacija starp abam Latvijas jurmalas zilpodzes atradném UZava un Ziemupg.
Interesanti, ka arT jurmalas zilpodzes arzemju populaciju un individu starpa
nenoveéroja atSkiribas sekvences, lai gan paraugi bija ievakti no geografiski attaliem
regioniem. Lai gan hloroplastu genoma sekvences biezi pielieto genétiskas
daudzveidibas analizei starp vienas sugas populacijam (Shaw et al. 2005), jasecina,
ka izvel&tie rajoni acimredzot nav pieméroti jurmalas zilpodzes populaciju analizei.
Tadgjadi nepiecieSama jutigaka markieru sistéma, lai atklatu genétisko
diferenciaciju starp jiirmalas zilpodzes populacijam.

No cCetriem izmantotajiem ISSR praimeriem Latvijas populacija tikai viens
praimeris — ISSR_OC starp 53 analizétajiem individiem uzradija polimorfismu
atseviSku individu starpa. Pargjo tris izmantoto praimeru (ISSR_848, ISSR_860 un
ISSR_885) amplificétas zonas vai nu nebija polimorfas vai arT nebija iesp&jama
parliecino$a un ticama zonu nolasiSana no géla. Datu kopu analiz&jot ar Neighbour-
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Joining metodi, kas balstita uz Eiklida gen&tiskajam distancém, konstrugja
dendrogrammu (skat. 4. att€lu), kur 82% no visiem analiz&tajiem individiem veido
divas galvenas grupas. Lielakaja atzarojuma ir grupéti individi no abam Latvijas
atradném — gan no Ziemupes, gan no Uzavas. Otraja atzarojuma ir grup&jusies
individi tikai no Ziemupes atradnes (tac¢u ne visi Ziemupes atradnes individi). Abos
galvenajos zaros visi individi ir savstarpgji genétiski identiski. Pargjie
dendrogrammas atzari neizrada noteiktu tendenci. Uz ISSR rezultatiem balstita
Neighbour-Joining analize atklaja, ka Latvijas jirmalas zilpodzes populacija ir
genétiski homogena un genétiska diferenciacija abu atradnu starpa ir nieciga. Lai
gan neliela gendtiska diferenciacija abu Latvijas atradnu starpa pastav, abas
Latvijas atradnes parsvara ietver genétiski identiskus individus.
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4. attels. Latvijas populacijas Neighbour-Joining dendrogrmma, kas balstita
uz ISSR markieru amplificeétajiem DNS fragmentiem.

Figure 4. Neighbour-Joining dendrogram of population from Latvia based on
amplified DNA fragments with ISSR markers.

Ar ISSR markierim analiz&jot par&jas jurmalas zilpodzes Eiropas populacijas
no Cetriem izmantotajiem ISSR praimeriem visas populacijas polimorfi bija tris
praimeri (ISSR_848, ISSR_860 un ISSR_885), tomér parliecinoSa géla nolasiana
bija iesp&jama tikai vienam - ISSR_848 praimerim. Uz §1 praimera datiem balstita
turpmaka datu analize un Neighbour-Joining dendrogramma. Iegtta
dendrogramma parada Latvijas juirmalas zilpodzes populacijas stavokli citu Eiropas
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zilpodzes populaciju konteksta. No iegiitas dendrogrammas redzams, ka Latvijas
populacijai vistuvakas ir Igaunijas un Lielbritanijas populacijas, kuras Ilidzigi
Latvijas populacijai ir genétiski homogénas (skat. 5. attélu). Interesanti, ka
Igaunijas un Lielbritanijas populacijas veido vienu individu grupu, noradot uz to,
ka Igaunijas un Lielbritanijas populacijas ir genétiski vienadas. Pret&ji homogénajai
Igaunijas zilpodzes populacijai Lietuvas populacija ietver gendtiski atSkirigus
individus un ir genétiski daudzveidigaka no analizétajam populacijam. Polijas
zilpodzes populacijas ir Iidzigas Lietuvas populacijai, bet ietver gan genétiski
daudzveidigus, gan arT identiskus individus. ISSR markieru pielietojums parada, ka
genétiskas atskiribas jirmalas zilpodzes populaciju starpa pastav. Tomér, iegitie
rezultati javerte kritiski, jo nepiecieSams lielaks skaits polimorfu ISSR markieru,
lai objektivi varétu novertét daudzveidibu populaciju starpa.
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5. attéls. Visu analizéto jirmalas zilpodzes populaciju Neighbour-Joining
dendrogramma, kas balstita uz ISSR markieru amplificétajiem DNS
fragmentiem. LV — Latvijas, LT — Lietuvas, EST - Igaunijas, PL — Polijas, UK
— Lielbritanijas populacijas.
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Figure 4. Neighbour-Joining dendrogram of all populations analyzed based on
amplified DNA fragments with ISSR markers. Populations from: LV — Latvia, LT
— Lithuania, EST - Estonia, PL — Poland, UK — United Kingdom.

Abu Latvijas atradnu genétisko vienveidibu un zemo diferenciacijas Iimeni
varétu skaidrot ar krasu jurmalas zilpodzes individu skaita samazinas$anos. P&c
Latvijas PSR floras datiem senak jurmalas zilpodzes izplatibas apgabals Latvijas
teritorija ir bijis plasaks un sugas atradnes bijuSas arT Papes ezera teritorija, Sarnaté
(Galenieks u.c. 1957) un Pavilostas apkartné (Andrusaitis u.c. 1985). Tacu pédgjos
gados nav zinu par sugas atradném S$ajas teritorijas, tade] varétu spriest, ka §is
atradnes ir iznikuSas, bet to iznikSanas iemesli nav zinami. Literatira pieejamas
zinas, ka suga atsevisku individu veida ir bijusi sastopama visa posma gar Latvijas
rictumu piekrasti no Papes 1idz Ventspilij (Baronina un Lodzina 1992), bet paslaik
zinu par atradném Saja posma nav. Tomér lai to dros$i vartu apgalvot, biitu
nepiecieSama detaliz&ta §1s teritorijas izp&te. Zinams, ka strauja populacijas izméra
samazinasanas izraisa retu allélu pazu$anu no populacijas, kas noved pie genétiskas
daudzveidibas samazinasanas (Tomimatsu and Ohara 2003).

Saja pétijuma iegiitie rezultati apstiprina iepriek§Gjo pétijumu, kura
ribosomalas DNS (rDNS) variablo rajonu sekvences analize un mikrosatelitu
rajonu analize, izmantojot praimerus no radniecigas sugas Eryngium alpinum,
uzradija zemu genétiskas daudzveidibas Iimeni jurmalas zilpodzes Latvijas
atradn€s (Ievina 2007). Turpinot pé&tfjumu par jurmalas zilpodzes populaciju
daudzveidibu un genétisko strukttiru planots ievakt paraugus vél no citam Eiropas
jurmalas zilpodzes populacijam wun izstradat jaunu markiersistemu —
retrotranspozonu  SSAP  (Sequence-specific amplification  polymorphisms)
markierus (Syed and Flavell 2006).

SECINAJUMI

1. Cetru hloroplastu genoma rajonu sekvences analize neatkldja gengtiskas
atSkiribas ne Latvijas populacija, ne starp Latvijas, Igaunijas, Lietuvas,
Polijas vai Lielbritanijas populacijam.

2. Izmantota kodola ISSR markieru sistéma noradija, ka abas Latvijas
jurmalas zilpodzes atradnes ir genétiski homogénas, ka arf to, ka genétiska
diferenciacija starp atradném ir nieciga.

3. ISSR analize arzemju populacijas noradija, ka pastav genétiska
diferenciacija gan starp atseviSkam Eiropas populacijam, gan ari $o
populaciju ieksieng.

4. NepiecieSams attistlt jaunas markieru sist€émas, kas spétu atklat genétisko
daudzveidibu jirmalas zilpodzes populacijas.
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Genetic diversity in Latvian populations of Sea Holly Eryngium
maritimum L.

Nils Rostoks, Baiba Ievina, Gederts Ievins
Summary
Keywords: Sea Holly, Eryngium maritium, molecular markers, genetic diversity.

Protected plant Sea Holly Eryngium maritimum L. is found at two places in Latvia —
Ziemupe and UZava. Estimation of genetic diversity in 53 individuals from Latvian
population with nuclear and chloroplast molecular markers has been done as well as
comparison with other Sea Holly populations in Europe. Low genetic diversity has been
observed in Latvian population and low genetic differentiation between both
subpopulations. Latvian population is genetically similar to Estonian Sea Holly population
but varied from Lithuanian population which is genetically highly differenced.
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BIOGEOGRAPHICAL ANALYSIS OF VASCULAR PLANT FLORA IN
VENTSPILS AND DAUGAVPILS CITIES

Maris Laivins, Gertriide Gavrilova

Institute of Biology, University of Latvia; Salaspils, Miera Str. 3, LV-2169, e-mail:
m.laivins@inbox.lv; gga@email.lubi.edu.lv

The paper deals with the analysis of vascular floras of two Latvian cities: in Ventspils (area — 55.4 km?) 866
species, and in Daugavpils (area - 72.5 kmz) — 953 species were found (inventory of vascular plants was
carried out from 1975 to 1999). The floras of both cities are highly saturated with plant species, the number
of species per area unit is higher than that one of Central European cities and rural floras of Latvia that can
be explained by high habitat diversity and moderate anthropogenic disturbances (3/4 from all species are
apophytes).

The composition of vascular plant species reflects the regional differences between the coastal and south-
east geobotanical regions of Latvia: the number of oceanic and sub-oceanic species decrease, while the
proportion of sub-continental and continental species increases in the west-east direction. Both cities are
situated on significant migration routes of biota. The flora of Daugavpils is considerably richer in exotic
neophyte species (the number of ephemerophytes in Daugavpils is 13.5 and the number of neophytes - 2.2
times higher than in Ventspils). Presumably, the flora of Ventspils is more conservative, the species
migration along the coastal line of the Baltic Sea is comparatively slower, while the flora of Daugavpils is
more inconsistent, and the environmental conditions (fluctuation of temperatures, topography,
transportation crossroads etc.) in south-east Latvia promote intensive migration and circulation of species.

Key words: urban flora, number of species, synathropic elements, structure of distribution ranges,
Latvia.

INTRODUCTION

The first fragmentary data on the flora of Latvian cities were published more
than 140 years ago, when F. Buhse and F. Diercke (Diercke 1867; Buhse 1870,
1872) published brief reports in the annual of the Nature Researchers Society of
Riga on the vascular plant species in the Riga city. Few years later T. Kottkowitz
published the first flora list of the Riga city where 892 taxa were mentioned
(Kottkowitz 1878, 1879) and which was, in our opinion, rather comprehensive list
at that time. Unfortunately this is still the only known and most profound inventory
of urban vascular flora in Latvia. Later on, several researchers, e.g. W. Rothert, V.
Miihlenbach, A. Sulcs and others had been investigating and publishing materials
on the flora of Latvian cities (mainly episodic inventories on the exotic flora of the
Riga city), nevertheless, comprehensive papers on the urban flora (flora lists,
conspectus of flora) remained unpublished.

Urban vegetation is a significant environmental component which diversifies
and stabilizes the structure of urban landscape simultaneously having social
functions. The composition of plant species and communities in a city reflects the
intensity of urbanization and characterizes the city and its historical development.
Since the urban areas are highly saturated with plant species, today the urban
vegetation is very dynamic. The composition of plant species and communities
within a city indicates the level of urbanization, synanthropization, and the role of
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humans in the migration of plant species amid different regions. In this aspect, the
vascular flora of two cities in Latvia — Ventspils and Daugavpils, were analyzed.

MATERIALS AND METHODS
Brief characterization of study areas

Both Ventspils and Daugavpils are among the largest cities in Latvia; the
area of Ventspils covers 55.4 km? with 46.5 thousand inhabitants, while the area of
Daugavpils is 72.5 km? with 117.5 thousand inhabitants. Ventspils is situated in the
west part of Latvia at the coast of the Baltic Sea 5-17 m above the sea level;
Daugavpils is located in the east part of the country 120 m above the sea level. The
distance between both cities is 430 km (Fig. 1).

Characteristic features for both cities are large forest cover (29 % in
Ventspils, and 22 % in Daugavpils), and high percentage of the territories of both
cities are covered by lakes (6 % in both cities). In both cities, sandy sediments form
the soil bedrock (loose washed-out and eolian sandy deposits in Ventspils; inland
dunes and alluvial sediments of Daugava River in Daugavpils). Both cities differ in
climatic conditions: the climate in Ventspils is comparatively mild and moist, while
in Daugavpils it is colder and drier. The average difference of air temperatures
between the coldest month (February) and the warmest month (July) in Ventspils is
19.7 °C, while in Daugavpils it is 24.3 °C. The sum of active temperatures (> 10
°C) in Venstpils is 1800, while in Daugavpils it reaches 2100. The annual mean
precipitation sum in Ventspils comprises 650 mm, while in Daugavpils it is 580
mm per year (Klavins$ u.c. 2008; Temaukosa 1958).
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Fig. 1. Location of Ventspils and Daugavpils in Latvia
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The city rights on Ventspils were conferred in 1378, and on Daugavpils — in
1582. Already a long time both cities serve as important transportation (highways,
railways, waterways) crossroads and commercial centres, facilitating intensive
exchange of material and social values between Europe and Asia.

Flora inventory and data processing

Inventory of vascular plant flora in Daugavpils was done discontinuously in
a period from 1975 to 1983 ('aBpusioBa, TaGaka 1985); in Ventspils it was
performed in a period from 1993 to 1999. The composition and process of
ruderalization in both cities was studied by A. Sulcs who described the urban taxa
including rare exotic species (IIymx 1972).

Flora inventories were carried out using route method, covering all habitat
types within the study area. In each habitat type, all localities of all recognized
species were marked in special maps. Inventories were done during all vegetation
period; however, more attention was paid to spring and summer aspects of
vegetation. Flora lists of both cities are given in Appendix 1; the species
nomenclature follows Gavrilova & Sulcs (1999).

Data were stored in MS Excel data bases. Data processing and statistical
analysis was done using MS Excel and SPSS programs. In order to estimate the
differences in groups of synanthropic elements and types of distribution ranges, Z-
test was applied (Arhipova & Balina 2003). In calculations of the statistical
validity, the total number of species in a certain species group in particular flora of
the cities (e.g. archeophytes, neophytes, oceanic species etc.) was taken as the total
population number instead of the total number of species in each city.

Systematic structure

953 vascular plant species were found in Daugavpils (49 % of total number
of vascular plant species in Latvia) that belong to 110 families and 441 genera. In
Ventspils, 866 vascular plant species were registered comprising 45 % of total
number of all vascular species in Latvia and belonging to 110 families and 409
genera.

Commonly on a regional scale the richest or the dominating families and
their rank are analyzed (Klemm 1975; Tonmaues 1970; IlImunr 1980). In both
cities 10 dominant families which are the richest in species comprise over 50 % of
total number of species: 56.3 % in Daugavpils and 53.7 % in Ventspils.
Comparatively, in Latvia 10 dominant families encompass 48.1 % of the total
number of species. This leads to a conclusion that the systematic structure of flora
in Daugavpils and Ventspils in terms of dominant families is similar to that of
Latvia in general. The role of 25 dominant families is reflected by their dominance
in cities, where it is more pronounced than in the flora of Latvia in general.
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The dominating role of prevalent families is well reflected also by the
number of species in 25 dominant families. The curve of species number in the
richest families is more pronounced in urban floras than in Latvia in general; if the
difference in species number in five dominant families in Latvia and Daugavpils is
3.9 %, it reaches 9.1 % in 25 dominant families.
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Fig. 2. Cumulative relation of species number in the richest families of floras
in Latvia and both studied cities.

Urban flora and the role of dominating families in flora structure are well
characterized also by comparison of the rank of dominant families in the flora of
Daugavpils, Ventspils and Latvia in general. The ranks of dominant families in
both cities are more similar to each other (r = 0.94) than the ranks compared
between Daugavpils and Latvia (r = 0.89), or Ventspils and Latvia (r = 0.88).

In all cases (Daugavpils, Ventspils, Latvia) the largest number of species
belongs to Compositae and Graminae families: 16.6 % of all species in Latvia,
19.1 % in Ventspils, and 20.2 % in Daugavpils (Table 1). In comparison to the
sequence of the richest families in the flora of Latvia, the first richest families in
both cities are followed by Cyperaceae and Polygonaceae families. High diversity
of sedges (Cyperaceae) can be explained by availability of suitable habitats — moist
soils and wetlands, particularly along Busnieku Lake in Ventspils and Stropu Lake
in Daugavpils. High number of species belonging to Polygonaceae reflects the
diversity of ruderal habitats such as surroundings of dwellings, industrial objects,
and highly disturbed forests.
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Table 1.
Rank of 10 richest families in the floras of Latvia and both studied cities.

Latvija Ventspils Daugavpils
Dzimta Family Skaits Kartas Skaits Kartas Skaits Kartas
Number % Numurs Number % numurs | Number % numurs
Serial Serial Serial
number number number
196 95 |1 87 10.0 1 105 11. | 1
Compositae 0
Gramineae 184 71 | 2 79 9.1 2 88 92 | 2
Rosaceae 138 55 1|3 50 5.8 4 60 6.3 |3
Leguminosae 107 52 | 4 40 4.6 5 43 45 | 6
Cruciferae 101 51 |5 39 45 6 51 53 | 4
Cyperaceae 99 40 | 6 54 6.2 3 45 47 |5
Scrophulariaceae 78 3.7 |7 32 3.7 7 34 35 |9
Caryophyllaceae 71 32 |8 31 3.6 8 43 45 | 7
Labiatae 62 29 | 9 27 3.1 9 38 40 | 8
Umbelliferae 57 2.8 | 10 20 2.3 (12) 26 27 | (12)
Polygonaceae 48 19 | (13) 27 3.1 10 32 33 |10

Synanthropic elements of flora

The degree of tolerance against natural or anthropogenic disturbances,
presence of human activities and anthropogenic pressure differ greatly among
various plant species. Thus the composition of plant species and communities
indicates the intensity of human impact and the level of environmental disturbance.
Vegetation of human settlements, particularly towns and cities, differs from natural
vegetation with considerably higher proportion of synanthropic species which
indicate the duration and intensity of human activities and type of human-caused
impact. In order to estimate the of naturalness of vegetation different indicators are
used such as proportion of native and exotic species, structure of exotic species
pool (species grouping by arrival time, arrival mode and stability in local flora),
degree of hemerobity etc. (Jalas 1955; Schliiter 1984, 1987; Sudnik-Wojcikowska
1988; Dierschke 1994).

In order to characterize the synanthropization of the flora in Ventspils and
Daugavpils all vascular plant species were grouped into indigenous species
(apophytes) and exotic species (antropophytes). In Ventspils, the proportion of
indigenous species is 78.2 % (670 species), and the proportion of exotics is 21.8 %
(187 species). In comparison, the flora of Daugavpils the indigenous species
comprise 74.9 % (707 species), while 25.1 % (237 species) of all recognized
species are of non-native origin.

The best indicators for the stability of flora are the proportion of exotic
species as well as the stability of species composition under changing
environmental conditions. On the basis of the classification system of exotic
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species by Kornas, Medwecka-Kornas (1986) and Weinert (1985), the exotics were
classified into two groups: archeophytes (arrived before 1600) and neophytes (after
1600). Deliberately introduced exotics (ergasiophygophytes) or garden escapees
and ephemeral species (ephemerophytes) which are rare and often rapidly
vanishing from the local flora (Laivins, Zundane 1989; Gavrilova, Sulcs 1999)
were analyzed separately. Totally in both cities 298 exotic species were found with
110 neophytes (37 % of the total number), 103 ergasiophygophytes (35 %), 56
archeophytes (19 %), and 29 ephemerophytes (9 %). The proportion of
synanthropic elements in the flora of both cities is heterogenous (Fig. 3). In
Daugavpils, the proportion of neophytes (z = 8.5 > z, 0.001) and ephemerophytes
(z = 6.6 > z, 0.001) is higher than that of Ventspils, while Ventspils is
characterized by higher proportion of ergasiophygophytes (z = 5.8 > z, 0.001). No
significant difference in proportion of archeophtyes in both cities was found (z =
0.4 <z,0.05).
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Fig. 3. The structure of antrophophytes in the flora of Ventspils and
Daugavpils

In the spectrum of exotic flora, the least difference was found in the
archeophyte flora — 84 % of archeophyte species listed in floras of both cities were
present in both cities. Archeophytes specific only for Daugavpils were Ballota
nigra, Anagallis arvensis, Galeopsis ladanum, Silene noctiflora, while Papaver
argemone, P. dubium, Veronica opaca and Chenopodium hybridum were found
only in Ventspils. More than 90 % of archeophytes are annual species
(therophytes), most of them are characterized as weeds with ruderal (r) and mixed
competitive—ruderal (cr) life strategy.

There is considerably higher proportion of neophytes in Daugavpils (104)
than in Ventspils (47 species); 38 % of neophyte species are present in both cities.
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Among the neophytes, therophytes and hemicryptophytes with mixed—competitive
(cr) and competitive-stress tolerant-ruderal (csr) life strategy are dominating. In
Daugavpils, more than half of the neophytes (65 %) belong to the sub-continental
and continental species groups, while in Ventspils 67 % of neophytes are oceanic
and slightly oceanic.

Similarly to neophytes, there is also larger proportion of ephemerophytes
(occasional species) in Daugavpils than in Ventspils. Significantly, no
ephemerophyte species common for both cities were found — higher proportion of
occasional species were found in Daugavpils (27 species, 93 % of the total number
of ephemerophytes), while in Ventspils only two ephemerophyte species Anisantha
sterilis and Commelina communis were found. Most of the ephemerophytes are
therophytes (49 %) with competitive-ruderal (cr) life strategy. More than half (55
%) of ephemerophytes in Daugavpils are sub-continental and continental species,
while both species found in Ventspils belong to the sub-oceanic group.

Larger number of ergasiophygophytes were found in Ventspils (87 species)
than in Daugavpils (54 species), while the percentage of ergasiophygophytes
comprise 37 % of total species number. In both cities, as the most abundant and
visible garden escapees among the shrubs (hanofanerophytes) and trees
(fanerophytes) several species such as Amelanchier spicata, Rosa rugosa,
Sambucus nigra, S. racemosa, Syringa vulgaris, Rosa pimpinellifolia,
Symphoricarpos albus, Acer negundo etc were present. Several species, e.g.
Lycium barbatum, Rosa glauca, R. pomifera, Acer ginnala, Ulmus minor were
found only in Daugavpils, while Hippophaé rhamnoides, Pinus mugo, Berberis
thunbergii, Cerasus vulgaris, C. avium, Acer pseudoplatanus, Fagus sylvatica,
Sorbus intermedia, S. x hybrida etc. were present only in Ventspils. In Ventspils,
several hamephytes, e.g. Sedum album, S. rupestre, S. spurium, Vinca minor,
Veronica filiformis are often found in the vicinity of graveyards and on sandy soils
in then nearest surroundings of human dwellings. Being among the most enduring
species in urban flora, species with competitive (¢) and mixed competitive stress
tolerant-ruderal (csr) life strategy prevail.

In order to estimate the degree of synanthropization of urban vascular flora
the indicator values of hemerobity (in Greek hemeros — cultivated, domesticated,
bios — life) and urbanity developed by Kowarik (1988) and Frank et al. (1988,
1990) were used. The indicator values for hemerobity (oligo-hemerobous, meso-
hemerobous, p-hemerobous, o-hemerobous, poly-hemerobous) and urbanity
(urbanophobous, meso-urbanophobous, urbano-neutral, meso-urbanophilous,
urbanophilous) have not been calculated for all species which were present in
Ventspils and Daugavpils, thus the analysis is not comprehensive, although it gives
a general insight into the degree of synanthropization of the flora in both cities.

In the structure of urbanity, urbanophobous and meso-urbanophobous
species prevail, reaching 66.4 % of total number of species in Ventspils, and 63.9
% in Daugavpils. The proportion of urbanophilous and meso-urbanophilous species
is 5.6 % in Ventspils, and 6.6 % in Daugavpils. Similarly, the species are grouped
by the degree of hemerobity. There is comparatively high proportion of oligo- and
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meso-hemerobous species (hormally occur outside of human settlements): 60.7 %
of total species number in Ventspils, and 56.7 in Daugavpils; the proportion of eu-
hemerobous (B-, a-hemerobous — species occurring mainly in urban environments)
in both cities is low — 12.8 % in Ventspils, and 14.2 % in Daugavpils.

The tendencies of synanthropization of the urban vegetation are well
reflected also by grouping of apophytes by habitat types which are well suited to
growth and spread of native plants. The structure of apophytes in urban floras is
similar in both cities (Fig. 4); statistically valid differences were found only
between two apophyte groups only. In Ventspils, there is higher proportion of
species related to sandy substrates (z = 2.4> z, 0.05), while the proportion of
ruderal species in higher in Daugavpils (z = 3.2 > z, 0.01) which largely results
from the high density of railways and roads.
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Fig. 4. The structure of apophytes in the flora of Ventspils un Daugavpils.

Structure of species distribution ranges

The structure of species ranges is tightly related to the historical formation of
flora and outlines the future tendencies. The principles of range diagnostics
developed by the German geographers and geobotanists (Lautensach 1952; Troll
1961) are currently widely used in chorological studies. The approach is based on
the recognition of the species range in three geographical dimensions: (1) the
location of the range within the biogeographic zone (north — south dimension); (2)
sectoriality - the location of the range on terrestrial sectors in regard to the oceanic
coastline (west — east dimension); (3) the location of the range in the altitudinal
zone (dimension of vertical zonality). The sectoriality (second dimension) is
characterized by two parameters: the location of the species range within the
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climate continentality sectors and the occurrence of species in different terrestrial
regions (e.g. European and/or Asian species etc.).

In analysis of distribution ranges for floras of Ventspils and Daugavpils the
widely used Central-European diagnostic system (Meusel et al. 1965, 1978;
Schubert, Went 1990; Jager, Werner 2002) was applied. For species which are not
present in Central Europe and thus not included in the literature sources mentioned
above, several sources, e.g. The Flora of the USSR (Komapos 1934-1960) was used
to define the species ranges.

Firstly, the vascular plant floras of both cities were divided into two groups:
Holarctic species, and species ranging in various flora kingdoms (Paleotropic,
Neotropic etc.). This approach was chosen because the territory of Latvia belongs
to the Holarctic flora kingdom, and the structure of species distribution ranges in
the northern hemisphere reflects the peculiarities of floral genesis and macro-
geographical linkage. Cosmopolitan species with wide range are largely reflecting
the anthropogenic and environmental impacts on the particular flora.

On the basis of this approach, five zonal types of the ranges were defined:
e Panzonal (from southern austral to northern boreal zone),
Holarctic polyzonal (meridional - boreal zone),
Holarctic southern (meridional - temperate zone),
Holarctic moderate (sub-meridional — temperate zone),
Holarctic northern (sub-meridional-boreal, for some species also arctic
zone).

Following the same approach, ten types of sectoriality were distinguished:
Pansectorial (Europe, Asia, America, Africa),
Circumpolar,

European,

European-Sibirian,

European-West Sibirian,

European-West Asian (including Asia Minor),
European-Asian,

European-American,

Asian,

American.

Six types of oceanity-continentality:
Indifferent,

Oceanic,

Slightly oceanic,

Sub-oceanic,

Sub-continental,

Continental.
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In Latvia, plain (planar) species prevail, thus no altitudinal groups were
marked out; many of them occur on higher elevations in the meridional and sub-
meridional zones, while in southern Holarctic they are montane.

In the structure of distribution ranges in both cities, the sharpest differences
between the floras of both cities appear in continentality types (Fig. 5). In
comparison to Ventspils, the flora of Daugavpils is characterized by higher
proportion of sub-continental (z = 6.5 > z, 0.001) and continental (z = 5.8 > z,
0.001) species, while sub-oceanic (z = 4.9 > z, 0.001) and sub-oceanic species (z =
3.3>2,0.01) lag behind.

The analysis of the zonal spectrums of species distribution show that
Holarctic southern (z = 4.8 > z, 0.001), Holarctic moderate (z = 2.9 > z, 0.01), and
panzonal (z = 3.7 > z, 0.001) distribution types are the most informative; no
statistically significant difference was found in the proportion of species groups
belonging to Holarctic northern and Holarctic polyzonal types (Fig. 6). The flora of
Daugavpils is distinctive with the largest proportion of three most distinguishable
groups of zonal types.

In terms of sectoriality structure, there is significantly larger proportion of
European-West Asian (z = 6.4 > z, 0.001), European-Asian (z = 4.2 > z, 0.001),
and European-Siberian (including European-West Siberian) (z = 3.4 > z, 0.001)
species in Daugavpils than in Ventspils (Fig. 7). The number of European species
is similar in Ventspils and Daugavpils (237 and 224, respectively); the statistical
validity for difference in proportion of European species in each city was found by
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Fig. 5. The continentality structure of the species ranges.
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DISCUSSION

In order to analyze the diversity of taxa, the number of species in Ventspils
and Daugavpils was compared to the humber of species in Central European cities
(in Germany, Poland, the Czech Republic, Switzerland) and to the regional and
local floras in various regions of Latvia. For analysis of the relevance the well
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known equation by Arenarius which is widely used in both biogeography and
comparative floristics was applied: S = aX*, where S — the number of species in the
particular area, X — the area of the territory, a, z — positive constant numbers
(MacArthur, Wilsons 1967; Stieperaere 1979; Mamnsimies 1975).

The species-area relation (the relation between the number of species and the
area of city) was calculated for 25 Central European cities, the constant of spatial
floristic diversity z is 0.21 (Fig. 8). Using the constant a and z calculated for the
Central European cities, theoretically the prospective number of species in
Ventspils and Daugavpils was 674 and 714, respectively, which is considerably
lower than the actual number of species: the total number of species in Ventspils
exceeds the calculated number with 192 species, and in Daugavpils with 238.
Consequently, the total number of species in the Latvian cities is significantly
higher than in the Central European cities. Similarly, in Kazan with the area 3.7
times larger than in Daugavpils, there are 914 vascular plant species registered
(lIminskich 1987), which is somewhat less than in Daugavpils.
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Fig. 8. Species — area relation in Central European cities.

In order to analyze the floristic diversity in Latvia, species-area relation was
calculated for 71 local (< 1000 km?) and regional (> 1000 km?) vascular floras for
sites of various sizes (Appendix 2). The constant of spatial floristic diversity z
calculated for the Latvian regional and local floras was 0.14 (Fig. 9), thus the
theoretical total number of species in Ventspils is supposed to reach 573 and 595 in
Daugavpils. If comparing the theoretical numbers with the actual ones, the
calculated numbers are lower for about 300 to 350 species in both cities.
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Fig. 9. Species—area relation in regional and local flora in Latvia.

As mentioned above, the floristic diversity of both Latvian cities is partly
defined by the distribution of natural and semi-natural habitats (lakes, wetlands,
dunes, grasslands, forests) enclosed in the area of the cities bordering with human
dwellings and industrial areas, thus allowing island-like persistence of habitat and
floristic diversity within the cities.

The urban environment is highly modified by humans and often also
polluted; however, the total number of vascular plant species is higher in cities than
that of rural areas. High abundance of plant species in cities is related to large
habitat diversity within relatively small area and saturation with both native and
exotic synanthropic species. Following the calculated values for species-area
relation in Latvia there are 766 species per city in average, and 622 species in
average in Latvia. The comparison in not fully correct, because the corrections for
geographical location in not taken into account (the number of species in relation to
geographical latitude and altitude).

In general, the synanthropization of the vascular flora in Ventspils and
Daugavpils is not high, since the total number of exotic species does not exceed 25
% of the total number of species. Large areas of forests, sands and water bodies
determine high naturalness of flora. Among the anthropophytes as the richest
families Compositae (neophytes, ergasiophygophytes), Cruciferae (neophytes,
archeophytes, ephemerophytes), Gramineae (neophytes, ephemerophytes) and
Rosaceae (ergasiophygophytes) should be mentioned — species that spread mainly
in highly disturbed and modified habitats such as ruderal sites, street, road and
railway verges, build-up areas, while exotic plant species belonging to Rosaceae
family are found in areas comparatively less affected by human activities and in
modified semi-natural sites (allotments, greeneries, forests).
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(Laivins 1997) facilitates their
environment.

In cities exotic species colonize mainly sites which are moderately rich to
rich in nitrogen as well as neutral and alkaline soils (Fig. 10, 11). Thus we can
assume that alkaline and rich substrates in cities as well as in Latvia in general
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Fig. 10. Division of antrophopytes in Ventspils and Daugavpils flora into
groups of nitrogen richness (Ellenberg’s values).

- —&— Arhaeophytes
1 —f— Neophytes

g 204 | —a&— Ergasiophygophytes
(5]
2 15 —— Ephemerophytes
k]
g 10 A
Q
IS
2 51 —

0 : ‘

acidic (2-3)  fairly acidic (4- neutral (6-7) alkaline (8-9)
5)
Reaction

Fig. 11. Division of antrophopytes in Ventspils and Daugavpils flora into
groups of soil reaction (Ellenberg’s value).
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The structure of distribution ranges of plant species in Ventspils and
Daugavpils clearly show the general regional differences in biota between the west
and east part of Latvia (coastal and south-east geobotanical regions of Latvia). The
natural transition of plant species and communities from coastal to continental
areas can be called the west-east (meridional) gradient of biota which is
predominantly determining the peculiarities of biota in Latvia. In the example of
urban flora in Ventspils and Daugavpils, there are more oceanic and sub-oceanic
species in Ventspils (West Latvia), while continental and sub-continental species
predominate in Daugavpils (East Latvia). These regional differences are well
pronounced also in high proportion of European-West Asian, European-Siberian,
and European—Asian species in the flora of Daugavpils. The qualitative and
quantitative differences in flora between the west and east part of Latvia and the
change of species composition from coastal to continental regions in Latvia were
called the gradient (decline) of flora (Florengefélle) by K. Kupffer (Kupffer 1925).
The same phenomenon was defined as west-east floristic element by N. Malta
(Malta 1934); A. Rasins called it the west species ‘isopory’ (Pacunbin 1964), while
I. Fatare defined it as the ‘layout of edge species’ (species with ranges crossing the
territory of Latvia) (Fatare 1992).

Although the environmental features characteristic for cities such as large
proportion of highly disturbed areas, comparatively drier soils, larger circadian and
seasonal fluctuations of temperatures etc. are typical for both study cities, the flora
of Daugavpils is distinctive with sub-continantal and continental European — West-
Siberian species (Chenopodium acerifolium, Iris sibirica, Silene otites, S.
chlorantha, Pulsatilla patents, Centaurea prygia, Potentilla bifurca, Rumex
pseudonatronatus, Allium angulosum etc.) and sub-continental and continental
European — West Asian (including Asia Minor) species (Camelina sativa, C.
pilosa, Potentilla recta, Hieracium echoides, H. bifurca, Artemisia austriaca,
Veronica prostrata, V. teucrium etc.) which had not been found in Ventspils.

Differences in structure of distribution ranges of flora in Ventspils and
Daugavpils appear to be the most well pronounced in sub-continental and
European-West Siberian species groups (z-test values) and present the significance
of Sarmatic, Pontic and South-Siberian flora elements in the florogenesis in East
Latvia. In Latvia, the same conformity is evident also in local floras of lake islands
and chorology of species in grassland communities, e.g. in the flora of protected
lake islands in Latgale (East Latvia) the role of temperate-submeridional species is
more significant than on the lake islands in West Latvia. Similarly, the geographic
range of characteristic species for grassland communities belonging to the class
Festuco-Brometea, association Centaureo-Fragarietum (characteristic for Upland
of Latgale) runs farther into South-East Europe and West Asia (Risina 2007).

The results of chorological analysis of urban flora and spectrum of species
distribution ranges reflect the peculiarities in genesis of flora and plant
communities as well as the general tendencies of vegetation transformation in
Latvia. In comparison to Daugavpils, the flora of Ventspils is more conservative
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with less shifting species composition. The flora of Ventspils have formed under
continuous impact of moderate maritime climate with low temperature
fluctuations; intensive synanthropization of had been hindered by oligo-
mesothropic conditions. In contrary, the flora of Daugavpils is more unstable with
shifting species composition that was formed in more continental situation with
larger temperature fluctuations and more intensive human-caused disturbances.
The territory of Daugavpils is crossed by so called Kupffer’s biogeographical line
appearing to have the edge effect on the composition of biota.

Both cities are located on the routes of species migration. The flora of
Daugavpils is remarkably richer in exotic species: the number of ephemerophytes
is 13.5 and the number of neophytes is 2.2 times higher than in Ventspils. This
perhaps leads to an assumption that the species migration along the coast of the
Baltic Sea is slower than in South-East Latvia and Daugavpils which results from
the peculiarities of topography and hydrological networks in South-East Latvia
(Valleys of River Daugava and River Laucesa, the ancient valley of Ilukste-
Eglaine, the Baltic ridge with sub-glacial gullies etc.) as well as transportation
corridors.
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Ventspils un Daugavpils vaskularo augu floras biogeografiska analize
Maris Laivin$, Gertriide Gavrilova
Kopsavilkums
Raksturvardi: pilsétu flora, sugu skaits, sinantropie elementi, arealu strukttira, Latvija

Raksta analizéta divu Latvijas pilsétu vaskularo augu sugu flora: Ventspili (platiba
55.4 km?) konstatétas 866, bet Daugavpill (72.5 km?) — 953 sugas (floras inventarizacija
veikta 1975-1999.g.). Pils&tu teritorijas ir piesatinatas ar augu sugam, sugu skaits laukuma
vieniba Ventspill un Daugavpili ir lielaks neka Centraleiropas pilsétas un arpilsétu floras
Latvija, kas saistits ar liclo biotopu dazadibu un méreno antropogéno noslodzi (3/4 no
visam sugam ir apofiti) Ventspilt un Daugavpili.

Pilsétu vaskularo augu sugu sastavs atspogulo biotas regionalas atSkiribas, kadas
pastav starp Piejiras un Dienvidaustrumu geobotanisko rajonu: sugu skaita ar okeanisko un
vaji okeanisko izplatibu samazina$anas un subkontinentalo un kontinentalo sugu skaita
biitisku picaugumu rietumu — austrumu virziena. Abas pilsétas atrodas eventualo augu sugu
migracijas celos. Daugavpils flora ir ievérojami bagataka ar jaunaka laika (neofitam)
sveSzemju sugam (efemerofitu skaits Daugavpili ir 13.5, bet neofitu — 2.2 reizes lielaks
neka Ventspili). Iesp&jams, ka Ventspils flora ir konservativaka, lenak sugu migracija noris
gar Baltijas juras piekrasti, bet Daugavpils flora ir mainigaka, vides apstakli (temperatiiru
svarstibas, virsas formas, transporta mezgli utt.) Dienvidauastrumlatvija veicina ievérojami
intensivaku sugu apriti.
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Appendix 1. List of the vaskular plant taxa
Ve — Ventspils, Da — Daugavpils

Acer ginnala Maxim. - krasta klava Da
Acer negundo L. - o$lapu klava Ve, Da
Acer platanoides L. - parasta klava Ve, Da
Acer pseudoplatanus L. -kalnu klava Ve
Achillea micrantha Willd. - smilts pelaskis Da
Achillea millefolium L. - parastais pelaskis Ve, Da
Acinos arvensis (Lam.) Dandy - marsilu kalnmétra Ve, Da
Acorus calamus L. - smarziga kalme Ve, Da
Actaea spicata L. - varpaina krauklene Ve
Aegopodium podagraria L. - podagras garsa Ve, Da
Aesculus hippocastanum L. - parasta zirgkastana Ve, Da
Aethusa cynapium L. - suppétersilis Ve, Da
Agrimonia eupatoria L. - parastais ancitis Ve, Da
Agrimonia pilosa Ledeb. - spilvainais ancitis Da
Agropyron desertorum (Fisch. ex Link) Schult. - tuksne$a pavarpata Da
Agropyron pectinatum (M. Bieb.) P. Beauv. - kemmveida pavarpata Da
Agrostemma githago L. - lauka kokalis Da
Agrostis canina L. - sunu smilga Ve, Da
Agrostis gigantea Roth - balta smilga Ve, Da
Agrostis stolonifera L. - loZzpu smilga Ve, Da
Agrostis tenuis Sibth. - parasta smilga Ve, Da
Agrostis vinealis Schreb. - vinkalnu smilga Da
Ajuga genevensis L. - Zengvas cekuling Da
Ajuga reptans L. - loznu cekuling Da
Alchemilla acutiloba Opiz - smaildaivainais rasaskréslins Ve, Da
Alchemilla cymatophylla Juz. - vilpainais rasaskréslin$ Da
Alchemilla filicaulis Buser - diegveida rasaskrésling Ve, Da
Alchemilla glabra Neygenf. - kailais rasaskréslin§ Ve
Alchemilla glaucescens Wallr. - zilganais rasaskréslin§ Ve, Da
Alchemilla gracilis Opiz - slaidais rasaskrésling Da
Alchemilla monticola Opiz - kalnu rasaskreslin$ Ve, Da
Alchemillaplicata Buser - ielocitais rasaskrésling Da
Alchemilla sarmatica Juz. - Sarmatijas rasaskrésling Ve, Da
Alchemilla snarskisii Czerep. - Snarska rasaskréslin$ Da
Alchemilla subcrenata Buser - ierantainais rasaskrésling Da
Alchemilla subglobosa C.G. Westerl. - ieapalais rasaskrésling Da
Alchemilla viridifolia Snarskis - zallapu rasaskresling Da
Alisma gramineum Lej. - zalaina cirvene Da
Alisma plantago-aquatica L. - parasta cirvene Ve, Da
Allium angulosum L. - §kautpainais sipols Da
Allium oleraceum L. - krimaju sipols Ve, Da
Allium schoenoprasum L. - maurloks Da
Allium scorodoprasum L. - kiploku sipols Ve
Alnus glutinosa (L.) Gaertn. - melnalksnis Ve, Da
Alnus incana (L.) Moench - baltalksnis Ve, Da
Alopecurus aequalis Sobol. - lidziga lapsaste Ve, Da
Alopecurus geniculatus L. - liekta lapsaste Ve, Da
Alopecurus myosuroides Huds. - pelasti$u lapsaste Da
Alopecurus pratensis L. - plavas lapsaste Ve, Da
Alyssum calycinum L. - kausaina alise Da
Alyssum gmelinii Jord. - Gmelina alise Ve
Alyssum turkestanicum Regel et Schmalh. - Turkestanas alise Da
Amaranthus albus L. - baltais amarants Da
Amaranthus blitoides S. Watson - balandu amarants Ve, Da
Amaranthus blitum L. - zilganais amarants Da
Amaranthus palmeri S. Watson - Palmera amarants Da
Amaranthus retroflexus L. - liektais amarants Ve, Da
Ambrosia artemisiifolia L. - vérmellapu ambrozija Da
Amelanchier spicata (Lam.) K. Koch - varpaina korinte Ve, Da
Ammophila arenaria (L.) Link - smiltaja kapuniedre Ve
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Anagallis arvensis L. - tiruma pavirza Da
Anchusa officinalis L. - arstniecibas vér§méle Ve, Da
Andromeda polifolia L. - polijlapu andromeda Ve, Da
Androsace septentrionalis L. - ziemelu vairodzene Da
Anemone nemorosa L. - baltais vizbulis Ve, Da
Anemone ranunculoides L. - dzeltenais vizbulis Ve, Da
Anemone sylvestris L. - meza vizbulis Da
Anethum graveolens L. - smarziga dille Ve
Angelica archangelica L. - diZzirdzene Ve, Da
Angelica sylvestris L. - meZa zirdzene Ve, Da
Anisantha sterilis (L.) Nevski - neaugliga jumtauza Ve
Anisantha tectorum (L.) Nevski - ista jumtauza Ve, Da
Antennaria dioica (L.) Gaertn. - divmaju kakpédina Ve, Da
Anthemis arvensis L. - tiruma ilzite Ve, Da
Anthemis cotula L. - sunu ilzite Da
Anthemis ruthenica M. Bieb. - Krievzemes ilzite Da
Anthemis tinctoria L. - dzeltena ilzite Ve, Da
Anthoxanthum odoratum L. - parasta smarzzale Ve, Da
Anthriscus sylvestris (L.) Hoffm. - meZa supburkskis Ve, Da
Anthyllis arenaria (Rupr.) Juz. - smiltaja perkonamoling Ve, Da
Anthyllis maritima Schweigg. - jiirmalas pérkonamolin$ Ve, Da
Anthyllis vulneraria L. - brii¢u pérkonamolin$ Ve
Anthyllis x baltica Juz. ex Kloczkova - Baltijas pgrkonamolins Ve, Da
Apera spica-venti (L.) P. Beauv. - parasta rudzusmilga Ve, Da
Aquilegia vulgaris L. - parasta ozolite Da
Arabidopsis thaliana (L.) Heynh. - Tala sikpliksting Ve, Da
Avrabis gerardii (Besser) W.D.J. Koch - Zerara smiltskérsa Da
Arabis sagittata (Bertol.) DC. - piikaina smiltsk&rsa Ve, Da
Arctium lappa L. - lielais dizdadzis Da
Arctium minus (Hill) Bernh. - mazais dizdadzis Ve, Da
Arctium tomentosum Mill. - piikainais dizdadzis Ve, Da
Arctostaphylos uva-ursi (L.) Spreng. - parasta miltene Ve, Da
Arenaria procera Spreng. - zallapu smiltenite Da
Arenaria serpyllifolia L. - marsilu smiltenite Ve, Da
Armeria vulgaris Willd. - parasta armérija Ve, Da
Armoracia rusticana P. Gaertn., B. Mey. et Scherb. - marrutks Ve, Da
Aronia prunifolia (Marshall) Rehder - plimjlapu aronija Ve
Arrhenatherum elatius (L.) J. et C. Presl - augsta dizauza Ve, Da
Artemisia abrotanum L. - dievkocins Ve
Artemisia absinthium L. - vérmele Ve, Da
Artemisia austriaca Jacg. - Austrijas vibotne Da
Artemisia campestris L. - lauka vibotne Ve, Da
Artemisia marschalliana Spreng. - Marsala vibotne Ve
Artemisia sieversiana Willd. - Siversa vibotne Da
Artemisia umbrosa (Besser) Pamp. - €naina vibotne Da
Artemisia vulgaris L. - parasta vibotne Ve, Da
Asarum europaeum L. - parasta kume]p&da Ve, Da
Asparagus officinalis L. - arstniecibas asparags Da
Asperugo procumbens L. - gulosa skarbene Da
Aster salignus Willd. - vitolu mikelite Da
Astragalus arenarius L. - smiltaja tragantzirnis Ve, Da
Astragalus danicus Retz. - Danijas tragantzirnis Da
Astragalus glycyphyllos L. - saldlapu tragantzirnis Ve, Da
Athyrium filix-femina (L.) Roth - parasta sievpaparde Ve, Da
Atriplex hortensis L. - darza balodene Ve, Da
Atriplex littoralis L. - jurmalas balodene Ve
Atriplex oblongifolia Waldst. et Kit. - garlapu balodene Da
Atriplex patula L. - plaga balodene Ve, Da
Atriplex prostrata Boucher ex DC. - sk&plapu balodene Ve, Da
Atriplex rosea L. - rozaina balodene Da
Atriplex sagittata Borkh. - spoza balodene Da
Atriplex tatarica L. - Tatarijas balodene Da
Avena fatua L. - v&jauza Ve, Da
Avenasativa L. - sgjas auza Ve, Da
Ballota nigra L. - melna zilaine Da
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Barbarea stricta Andrz. - stavauglu zvérene Ve, Da
Barbarea vulgaris R. Br. - parasta zvérene Ve, Da
Batrachium aquatile (L.) Dumort. - parasta idensgundega Ve

Batrachium circinatum (Sibth.) Spach - apallapu iidensgundega Ve, Da
Batrachium peltatum (Schrank) Bercht. et J. Presl - trejlapu @idensgundega Ve

Batrachium trichophyllum (Chaix) Bosch - spilvlapu @idensgundega Ve, Da
Beckmannia eruciformis (L.) Host - parasta bekmanija Da

Bellis perennis L. - ilggadiga marpukite Ve, Da
Berberis thunbergii DC. - Tunberga barbele Ve

Berberis vulgaris L. - parasta barbele Ve, Da
Berteroa incana (L.) DC. - parasta sirmene Ve, Da
Betula pendula Roth - ara bérzs Ve, Da
Betula pubescens Ehrh. - purva bérzs Ve, Da
Bidens cernua L. - nokarenais sunitis Ve, Da
Bidens tripartita L. - trejdaivu sunitis Ve, Da
Bistorta major Gray - liela zalk3siirene Ve, Da
Blysmus compressus (L.) Panz. ex Link - plakana blizme Ve, Da
Blysmus rufus (Huds.) Link - risgana blizme Ve

Botrychium lunaria (L.) Sw. - pusméness kekarpaparde Ve, Da
Brachypodium sylvaticum (Huds.) P. Beauv. - meza iskaje Da

Brassica campestris L. - lauka racenis Ve, Da
Brassica napus L. - kalis, rapsis Ve

Brassica nigra (L.) W.D.J. Koch - melna sinepe Da

Brassica rapa L. - turnepsis Ve

Briza media L. - parasta trisene Ve, Da
Bromopsis erecta (Huds.) Fourr. - stalta zakauza Da

Bromopsis inermis (Leyss.) Holub - bezakotu zakauza Ve, Da
Bromus japonicus Thunb. - Japanas lacauza Ve, Da
Bromus mollis L. - miksta lacauza Ve, Da
Bromus racemosus L. - kekaraina lacauza Da

Bromus squarrosus L. - izspirusi ladauza Ve, Da
Buglossoides arvensis (L.) .M. Johnst. - tiruma briinsekle Ve, Da
Bunias orientalis L. - austrumu dizpérkone Ve, Da
Butomus umbellatus L. - demurainais pukumeldrs Ve, Da
Cakile baltica Jord. ex Pobed. - jurmalas $képene Ve

Calamagrostis arundinacea (L.) Roth - niedru ciesa Ve, Da
Calamagrostis canescens (Weber) Roth - iesirma ciesa Ve, Da
Calamagrostis epigeios (L.) Roth - slotinu ciesa Ve, Da
Calamagrostis meinshausenii (Tzvelev) Viljasoo - Meinshauzena ciesa Ve, Da
Calamagrostis neglecta(Ehrh.)P.Gaertn.,B.Mey.et Scherb. - purva ciesa Ve, Da
Calammopbhila baltica (Fliiggé ex Schrad.) Brand - Baltijas kapuciesa Ve

Callapalustris L. - purva ciikausis Ve, Da
Callitriche cophocarpa Sendtn. - daudzziedu tidenite Ve, Da
Callitriche palustris L. - pavasara iidenite Ve, Da
Calluna vulgaris (L.) Hull - sila virsis Ve, Da
Caltha palustris L. - purva purene Ve, Da
Calystegia inflata Sweet - uzpiistais dizvitenis Ve, Da
Calystegia sepium (L.) R. Br. - Zzogu dizvitenis Ve, Da
Camelina microcarpa Andrz. - sikaug]u idra Ve, Da
Camelina pilosa (DC.) N.W. Zinger - piikaina idra Da

Camelina sativa (L.) Crantz - sgjas idra Da

Campanula cervicaria L. - briezu pulkstenite Ve

Campanula glomerata L. - kamolaina pulkstenite Ve, Da
Campanula latifolia L. - platlapu pulkstenite Da

Campanula patula L. - plavas pulkstenite Ve, Da
Campanula persicifolia L. - diza pulkstenite Ve, Da
Campanula rapunculoides L. - tiruma pulkstenite Ve, Da
Campanula rotundifolia L. - apallapu pulkstenite Ve, Da
Cannabis sativa L. - s&jas kanepe Ve, Da
Capsella bursa-pastoris (L.) Medik. - parastais plikstin$ Ve, Da
Cardamine amara L. - rigta kersa Ve, Da
Cardamine dentata Schult. - zobaina kérsa Ve, Da
Cardamine pratensis L. - plavas kérsa Ve, Da
Cardaminopsis arenosa (L.) Hayek - parasta sikkersa Ve, Da
Cardaria draba (L.) Desv. - drojenu sirdskersa Da
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Carduus acanthoides L. - akantlapu dzelksnis Ve, Da
Carduus crispus L. - cirtainais dzelksnis Ve, Da
Carduus nutans L. - nokarenais dzelksnis Ve, Da
Carex acuta L. - slaidais grislis Ve, Da
Carex acutiformis Ehrh. - krastmalas grislis Ve, Da
Carex appropinquata Schumach. - satuvinatais grislis Ve, Da
Carex arenaria L. - smilts grislis Ve
Carex buxbaumii Wahlenb. - Buksbauma grislis Ve
Carex caryophyllea Latourr. - pavasara grislis Da
Carex cespitosa L. - cipu grislis Ve, Da
Carex chordorrhiza Ehrh. - tievsaknu grislis Ve, Da
Carex cinerea Pollich - iesirmais grislis Ve, Da
Carex contigua Hoppe - varpainais grislis Ve, Da
Carex diandra Schrank - divputek$nlapu grislis Ve, Da
Carex digitata L. - pirkstainais grislis Ve, Da
Carex dioica L. - divmaju grislis Ve
Carex disticha Huds. - divrindu grislis Ve, Da
Carex echinata Murray - aslapu grislis Ve, Da
Carex elata All. - augstais grislis Ve
Carex elongata L. - pagarinatais grislis Ve, Da
Carex ericetorum Pollich - virsaja grislis Ve, Da
Carex flacca Schreb. - zilganais grislis Ve
Carex flava L. - dzeltenais grislis Ve, Da
Carex globularis L. - apalvarpu grislis Da
Carex hartmanii Cajander - Hartmana grislis Ve, Da
Carex hirta L. - pukainais grislis Ve, Da
Carex hostiana DC. - Hosta grislis Ve
Carex lasiocarpa Ehrh. - pikauglu grislis Ve, Da
Carex lepidocarpa Tausch - zvipauglu grislis Ve
Carex leporina L. - zaku grislis Ve, Da
Carex limosa L. - dikstu grislis Ve
Carex nigra (L.) Reichard - dzelzszale Ve, Da
Carex pallescens L. - balganais grislis Ve, Da
Carex panicea L. - sares grislis Ve, Da
Carex paniculata L. - skarainais grislis Ve
Carex pauciflora Lightf. - mazziedu grislis Da
Carex pilulifera L. - lodvarpu grislis Ve, Da
Carex praecox Schreb. - agrais grislis Ve, Da
Carex pseudocyperus L. - dizmeldru grislis Ve, Da
Carex remota L. - attalvarpu grislis Ve
Carex riparia Curtis - krasta grislis Da
Carex rostrata Stokes - uzpiistais grislis Ve, Da
Carex scandinavica E.W. Davies - Skandinavijas grislis Ve
Carex serotina Mérat - vélais grislis Ve, Da
Carex supina Willd. ex Wahlenb. - zemais grislis Da
Carex vaginata Tausch - makstainais grislis Ve, Da
Carex vesicaria L. - pusliSu grislis Ve, Da
Carex vulpina L. - lapsu grislis Ve, Da
Carlina vulgaris L. - parastais zeltdadzis Da
Carum carvi L. - plavas kimene Ve, Da
Centaurea calcitrapa L. - staraina dzelzene Da
Centaurea cyanus L. - parasta rudzupuke Ve, Da
Centaurea diffusa Lam. - skraja dzelzene Da
Centaurea jacea L. - plavas dzelzene Ve, Da
Centaurea phrygia L. - bark3u dzelzene Da
Centaurea rhenana Boreau - skaraina dzelzene Da
Centaurea scabiosa L. - liela dzelzene Ve, Da
Centaurium erythraea Rafn - emuru augsting Ve, Da
Centaurium littorale (Turner) Gilmour - jiirmalas augstin$ Ve
Cerastium arvense L. - tiruma radzene Ve, Da
Cerastium dubium (Bastard) Guépin - Saubiga radzene Da
Cerastium holosteoides Fr.- velénu radzene Ve, Da
Cerastium semidecandrum L. - piecputek$nlapu radzene Ve, Da
Cerasus avium (L.) Moench - saldais kirsis Ve
Cerasus vulgaris Mill. - parastais kirsis Ve, Da
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Ceratophyllum demersum L. - iegrimusi raglape Ve, Da
Cerinthe minor L. - maza vaskainite Da
Chaenorhinum minus (L.) Lange - maza mazvircele Ve, Da
Chaerophyllum aromaticum L. - smarziga karvele Da
Chaerophyllum hirsutum L. - skarbmataina karvele Da
Chamaedaphne calyculata (L.) Moench - arkausa kasandra Da
Chamaenerion angustifolium (L.) Scop. - $aurlapu ugunspuke Ve, Da
Chelidonium majus L. - liela strutene Ve, Da
Chenopodium acerifolium Andrz. - klavlapu balanda Da
Chenopodium album L. - balta balanda Ve, Da
Chenopodium bonus-henricus L. - laba Indrika balanda Da
Chenopodium botrys L. - smarziga balanda Da
Chenopodium foliosum Asch. - lapaina balanda Da
Chenopodium glaucum L. - zilgana balanda Ve, Da
Chenopodium hybridum L. - bastarda balanda Ve
Chenopodium pedunculare Bertol. - kataina balanda Ve, Da
Chenopodium polyspermum L. - daudzséklu balanda Da
Chenopodium rubrum L. - sarkana balanda Ve, Da
Chenopodium strictum Roth - stava balanda Ve, Da
Chenopodium suecicum Murr - zala balanda Ve, Da
Chenopodium urbicum L. - pilsétas balanda Da
Chimaphila umbellata (L.) W.P.C. Barton - emuru paléks Ve, Da
Chondrillajuncea L. - dopveida hondrilla Da
Chrysosplenium alternifolium L. - pami$lapu pakréslite Ve, Da
Cichorium intybus L. - parastais cigorins Ve, Da
Cicuta virosa L. - indigais velnarutks Ve, Da
Circaea alpina L. - Alpu raganzalite Da
Circaea lutetiana L. - liela raganzalite Da
Cirsium acaule Scop. - zemais dadzis Ve
Cirsium arvense (L.) Scop. - tiruma usne Ve, Da
Cirsium heterophyllum (L.) Hill - dazadlapu dadzis Ve
Cirsium oleraceum (L.) Scop. - ledzerkste Ve, Da
Cirsium palustre (L.) Scop. - purva dadzis Ve, Da
Cirsium setosum (Willd.) Bess.- saraina usne Ve, Da
Cirsium vulgare (Savi) Ten. - asais dadzis Ve, Da
Cladium mariscus (L.) Pohl - diza aslape Ve
Clinopodium vulgare L. - parasta smarzmétra Ve, Da
Cnidium dubium (Schkuhr) Thell. - maniga knidija Da
Coeloglossum viride (L.) Hartm. - zala dobziede Ve, Da
Comarum palustre L. - purva varnkaja Ve, Da
Commelina communis L. - parasta komelina Ve
Conioselinum tataricum Hoffm. - Tatarijas stobulis Ve
Conium maculatum L.- plankumainais supstobrs Ve, Da
Consolida regalis Gray - tiruma zilausis Ve, Da
Convallaria majalis L. - parasta kreimene Ve, Da
Convolvulus arvensis L. - tiruma titenis Ve, Da
Conyza canadensis (L.) Cronquist - Kanadas janitis Ve, Da
Corallorrhiza trifida Chatel. - trejdaivu Korallsakne Ve, Da
Corispermum algidum Iljin - salcietiga kamielzale Ve, Da
Corispermum declinatum Stephan ex Iljin - noliekta kamie]zale Da
Corispermum hyssopifolium L. - izoplapu kamielzale Da
Corispermum leptopterum (Asch.) lljin - plansparnu kamie]zale Ve, Da
Coronilla varia L. - mainiga vainadzite Da
Corydalis solida (L.) Clairv. - blivais cirulitis Ve, Da
Corylus avellana L. - parasta lazda Ve, Da
Corynephorus canescens (L.) P. Beauv. - iesirma kapsmildzene Ve
Cotoneaster lucidus Schltdl. - spoza klintene Ve, Da
Crataegus alemanniensis Cinovskis - Vacijas vilkabele Ve, Da
Crataegus curvisepala Lindm. - likirbu]u vilkabele Ve
Crepis biennis L. - divgadiga cietpiene Ve, Da
Crepis paludosa (L.) Moench - purva cietpiene Ve, Da
Crepis tectorum L. - tiruma cietpiene Ve, Da
Cruciata laevipes Opiz - skropstaina krustmadara Ve, Da
Cucubalus baccifer L. - melnodzene Da
Cuscuta epithymum (L.) L. - abolipa vija Da
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Cuscuta europaea L. - Eiropas vija Ve, Da
Cynoglossum officinale L. - arstniecibas sunméle Ve, Da
Cynosurus cristatus L. - parasta sekstaine Ve, Da
Cypripedium calceolus L. - dzeltena dzeguzkurpite Da
Dactylis glomerata L. - parasta kamolzale Ve, Da
Dactylorhiza baltica (Klinge) N.I. Orlova - Baltijas dzeguZpirkstite Ve, Da
Dactylorhiza fuchsii (Druce) So6 - Fuksa dzeguzpirkstite Ve
Dactylorhizaincarnata (L.) So6 - stavlapu dzeguzpirkstite Ve, Da
Dactylorhiza maculata (L.) So6 - plankumaina dzeguZpirkstite Ve, Da
Dactylorhiza russowii (Klinge) Holub - Rusova dzeguZpirkstite Da
Daphne mezereum L. - parasta zalktene Ve
Datura stramonium L. - parastais velnabols Ve, Da
Daucus carota L. - savvalas burkans Ve, Da
Deschampsia cespitosa (L.) P. Beauv. - parasta cipusmilga Ve, Da
Deschampsia flexuosa (L.) Nees - liekta cipusmilga Ve, Da
Descurainia sophia (L.) Webb ex Prantl - Sofijas smalkZodzene Ve, Da
Dianthus arenarius L. subsp. arenarius - smiltdja nelke Ve
Dianthus arenarius L.subsp. borussicus Vierh. - Priisijas smiltdja nelke Da
Dianthus barbatus L. - ¢emurnelke Ve
Dianthus deltoides L. - dzirkstelite Ve, Da
Dianthus versicolor Fisch. ex Link - daudzkrasu nelke Da
Digitaria ischaemum (Schreb.) Muhl. - lineara pasare Da
Digitaria sanguinalis (L.) Scop. - asinssarkana pasare

Diphasiastrum complanatum (L.) Holub - parastais plakanstaipeknis Da
Diphasiastrum tristachyum (Pursh) Holub - trejvarpu plakanstaipeknis Da
Diplotaxis muralis (L.) DC. - miiru divsékle Ve, Da
Diplotaxis tenuifolia (L.) DC. - Saurlapu divsekle Ve
Draba nemorosa L. - birztalas drojene Da
Dracocephalum thymiflorum L. - marsilu pukgalve Da
Drosera anglica Huds. - garlapu rasene Ve
Drosera rotundifolia L. - apa]lapu rasene Ve, Da
Dryopteris carthusiana (Vill.) H.P. Fuchs - dzelopaina ozolpaparde Ve, Da
Dryopteris cristata (L.) A. Gray - sekstaina ozolpaparde Ve, Da
Dryopteris expansa (C. Presl) Fraser-Jenk. et Jermy - tum$plék$naina ozolpaparde Ve
Dryopteris filix-mas (L.) Schott - melna ozolpaparde Ve
Echinochloa crusgalli (L.) P. Beauv. - parasta gailsare Ve, Da
Echinocystis lobata (Michx.) Torr. et A. Gray - adatainais dzelongurkis ?, Da
Echinops sphaerocephalus L. - zila ezziede Da
Echium vulgare L. - zilais daglitis Ve, Da
Elaeagnus argentea Pursh - sudraba eleagns Ve
Elatine hydropiper L. - Gidenspiparu sikeglite Da
Eleocharis acicularis (L.) Roem. et Schult.- adatu pameldrs Da
Eleocharis palustris (L.) Roem. et Schult. - purva pameldrs Ve, Da
Eleocharis quinqueflora (Hartmann) O. Schwarz - mazziedu pameldrs Ve
Eleocharis uniglumis (Link) Schult. - vienpleksnes pameldrs Ve, Da
Elodea canadensis Michx. - Kanadas elodeja Ve, Da
Elsholtzia ciliata (Thunb.) Hyl. - mataina sievmétra Ve, Da
Elymus caninus (L.) L. - supu cipuvarpata Ve, Da
Elytrigia repens (L.) Nevski - loznu varpata Ve, Da
Empetrum nigrum L. - melna vistene Ve, Da
Epilobium adenocaulon Hausskn. - stublaja kazroze Ve, Da
Epilobium hirsutum L. - piikaina kazroze Ve, Da
Epilobium montanum L. - kalnu kazroze Ve, Da
Epilobium palustre L. - purva kazroze Ve, Da
Epilobium parviflorum Schreb. - sikziedu kazroze Ve, Da
Epilobium roseum Schreb. - sarta kazroze Ve, Da
Epilobium rubescens Rydb. - iesarta kazroze Ve
Epipactis atrorubens (Hoffm. ex Bernh.) Besser -tum§sarkana dzeguzene Ve, Da
Epipactis helleborine (L.) Crantz - platlapu dzeguzene Ve
Epipactis palustris (L.) Crantz - purva dzeguzene Ve, Da
Equisetum arvense L. - tiruma kosa Ve, Da
Equisetum fluviatile L. - upes kosa Ve, Da
Equisetum hyemale L. - ziemzala kosa Ve, Da
Equisetum palustre L. - purva kosa Ve, Da
Equisetum pratense Ehrh. - plavas kosa Ve, Da
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Equisetum sylvaticum L. - meZa kosa Ve, Da
Equisetum variegatum Schleich. ex F. Weber et D. Mohr - raiba kosa Ve
Eragrostis cilianensis (All.) Vignolo - skropstaina eragroste Da
Eragrostis minor Host - maza eragroste Da
Erigeron acris L. - asais janitis Ve, Da
Eriophorum gracile W.D.J. Koch - slaida spilve Ve
Eriophorum latifolium Hoppe - platlapu spilve Da
Eriophorum polystachion L. - Saurlapu spilve Ve, Da
Eriophorum vaginatum L. -makstaina spilve Ve, Da
Erodium cicutarium (L.) L'Hér. - velnarutku grabeklite Ve, Da
Erodium lebelii Jord. - Lebela grabeklite Ve
Erophila verna (L.) Besser - pavasara drojenite Ve
Erucastrum armoracioides (Czern. ex Turcz.) Cruchet Da
Erucastrum gallicum (Willd.) O.E. Schulz - Gallijas pazvére Ve, Da
Eryngium planum L. - plakana zilpodze Da
Erysimum canescens Roth - skraja perkonene Da
Erysimum cheiranthoides L. -parasta pérkonene Ve, Da
Erysimum durum J. et C. Presl - cieta pérkonene Da
Erysimum hieracifolium L. - mauraglapu p&rkonene Da
Erysimum repandum L. - jomota pérkonene Da
Euonymus europaea L. - Eiropas seglin§ Ve, Da
Euonymus verrucosa Scop. - karpainais seglin§ Da
Eupatorium cannabinum L. - liela krastkanepe Ve, Da
Euphorbia cyparissias L. - cipresu dievkresling Ve, Da
Euphorbia helioscopia L. - saules dievkréslin$ Ve, Da
Euphorbia peplus L. - darza dievkrésling Da
Euphorbia virgata Waldst. et Kit. - rik§u dievkrésling Ve, Da
Euphrasia brevipila Burnat et Gremli_- isspilvu Zibulitis Da
Euphrasia parviflora Schag. - isais zibulitis Ve, Da
Euphrasia stricta D. Wolff ex J.F. Lehm. - stavais Zibulitis Ve, Da
Euphrasia x reuteri Wettst. - Reitera zibulitis Ve, Da
Fagopyrum esculentum Moench - s&jas grikis Ve, Da
Fagopyrum tataricum (L.) Gaertn. - Tatarijas grikis Ve, Da
Fagus sylvatica L. - parastais dizskabardis Ve
Fallopia convolvulus (L.) A. Léve - darza vgjgrikis Ve, Da
Fallopia dumetorum (L.) Holub - krimaju v&jgrikis Ve, Da
Festuca arenaria Osbeck - smiltdja auzene Ve
Festuca arundinacea Schreb. - niedru auzene Ve
Festuca gigantea (L.) Vill. - milzu auzene Da
Festuca ovina L. - aitu auzene Ve, Da
Festuca polesica Zapal. - Polesjes auzene Da
Festuca pratensis Huds. - plavas auzene Ve, Da
Festuca rubra L. - sarkana auzene Ve, Da
Festuca sabulosa (Andersson) H. Lindb. - kapu auzene Ve
Festuca trachyphylla (Hack.) Krajina - raupja auzene Ve, Da
Ficaria verna Huds. - pavasara mazpurenite Ve, Da
Filaginella uliginosa (L.) Opiz - dumbraja zakpedina Ve, Da
Filago arvensis L. - tiruma piitele Ve, Da
Filipendula ulmaria (L.) Maxim. - parasta vigrieze Ve, Da
Filipendula vulgaris Moench - lielziedu vigrieze Ve, Da
Fragaria moschata Duch. - smarZiga zemene Ve, Da
Fragaria vesca L. - meZa zemene Ve, Da
Fragaria viridis Duch. - spradzene Ve, Da
Frangula alnus Mill. - parastais kriklis Ve, Da
Fraxinus excelsior L. - parastais 0sis Ve, Da
Fumaria officinalis L. - arstniecibas matuzale Ve, Da
Gagea lutea (L.) Ker Gawl. - meZa zeltstarite Ve, Da
Galeobdolon luteum Huds. - parasta zeltnatrite Ve, Da
Galeopsis bifida Boenn. - skeltais aklis Ve, Da
Galeopsis ladanum L. - platlapu aklis Da
Galeopsis pubescens Besser - mikstais aklis Da
Galeopsis speciosa Mill. - raibais aklis Ve, Da
Galeopsis tetrahit L. - parastais aklis Ve, Da
Galinsoga parviflora Cav. - sikziedu sikgal vite Ve, Da
Galinsoga quadriradiata Ruiz et Pav. - mataina sikgalvite Ve, Da
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Galium album Mill. - balta madara Ve, Da
Galium aparine L. - kerainu madara Ve, Da
Galium boreale L. - zieme]u madara Ve, Da
Galium elongatum C. Presl - pagarinata madara Da
Galium mollugo L. - miksta madara Ve, Da
Galium odoratum (L.) Scop. - smarZiga madara Ve, Da
Galium palustre L. - purva madara Ve, Da
Galium rivale (Sibth. et Sm.) Griseb. - upmalu madara Ve, Da
Galium rubioides L. - rubiju madara Da
Galium spurium L. - neista madara Ve, Da
Galium uliginosum L. - dikstu madara Ve, Da
Galium verum L. - ista madara Ve, Da
Galium x pomeranicum Retz. - dzeltenbalta madara Ve, Da
Gentiana cruciata L. - krustlapu drudzene Da
Gentiana pneumonanthe L. - tumszila drudzene Da
Gentianella amarella (L.) Bérner - riigta drudzenite Da
Geranium bohemicum L. - Boh&mijas gandrene Ve
Geranium molle L. - miksta gandrene Ve
Geranium palustre L. - purva gandrene Ve, Da
Geranium pratense L. - plavas gandrene Ve, Da
Geranium pusillum L. - sika gandrene Ve, Da
Geranium robertianum L. - Roberta gandrene Ve, Da
Geranium sanguineum L. - asinssarta gandrene Ve, Da
Geranium sibiricum L. - Sibirijas gandrene Da
Geranium sylvaticum L. - meZa gandrene Ve, Da
Geum aleppicum Jacg. - austrumu bitene Da
Geum rivale L. - plavas bitene Ve, Da
Geum urbanum L. - pilsétas bitene Ve, Da
Geum x intermedium Ehrh. - vidgja bitene Da
Gladiolus imbricatus L. - jumstipu gladiola Da
Glechoma hederacea L. - efeju sétlozna Ve, Da
Glyceria fluitans (L.) R. Br. - peldosa udenszale Ve, Da
Glyceria maxima (Hartm.) Holmb. - diza iidenszale Ve, Da
Glyceria plicata (Fr.) Fr. - krokaina tidenszale Ve, Da
Glyceria x pedicellata F. Towns. - Saurvarpu tdenszale Ve
Goodyera repens (L.) R. Br. - loznu saulenite Ve, Da
Gratiola officinalis L. - arstniecibas riigtene Da
Grossularia reclinata (L.) Mill. - nokarena &rk§koga Ve, Da
Gymnadenia conopsea (L.) R. Br. - odu gimnadénija Da
Gymnocarpium dryopteris (L.) Newman - Linneja kailpaparde Ve
Gypsophila elegans M. Bieb. - glezna gipsene Da
Gypsophila fastigiata L. - garkatu gipsene Da
Gypsophila muralis L. - tiruma gipsene Da
Gypsophila paniculata L. - skaraina gipsene Ve, Da
Hedera helix L. var. helix - Eiropas efeja Ve
Helianthemum nummularium (L.) Mill. subsp. nummularium - naudinu saulrozite Ve, Da
Helianthemum nummularium subsp. obscurum (Celak.) Holub - naudinu saulrozite Ve, Da
Helianthus tuberosus L. - topinambiirs Ve, Da
Helichrysum arenarium (L.) Moench - dzeltena kakpédina Da
Helictotrichon pratense (L.) Besser - kaila plavauzite Ve, Da
Helictotrichon pubescens (Huds.) Pilg. - pukaina plavauzite Ve, Da
Hepatica nobilis Mill. - zila vizbulite Ve, Da
Heracleum sibiricum L. - Sibirijas latvanis Ve, Da
Heracleum sosnowskyi Manden. - Sosnovska latvanis Ve, Da
Herminium monorchis (L.) R. Br. - vienguma herminija Ve
Herniaria glabra L. - kaila traikumzalite Ve, Da
Hesperis matronalis L. - smarZiga vakarene Ve
Hieracium laevicaule Jord.- gludstublaju mauraga Ve
Hieracium murorum L. - miiru mauraga Ve, Da
Hieracium umbellatum L. - éemuru mauraga Ve, Da
Hieracium vulgatum Fr. - parasta mauraga Ve, Da
Hierochloe hirta (Schrank) Borbés - cietmataina marsmilga Ve, Da
Hierochloe odorata (L.) P. Beauv. - smarziga marsmilga Ve, Da
Hippophaé rhamnoides L. - parastais smiltsérkskis Ve
Hippuris vulgaris L. - parasta skujene Ve
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Hirschfeldia incana (L.) Lagr.-Foss. - sirma briezzvére Da
Holcus lanatus L. - villaina meduszale Ve
Holcus mollis L. - miksta meduszale Ve
Honckenya peploides (L.) Ehrh. - biezlapaina salsvirza Ve
Hordeum vulgare L. - parastais miezis Ve
Hottonia palustris L. - purva sermulite Ve, Da
Humulus lupulus L. - parastais apinis Ve, Da
Huperzia selago (L.) Bernh. ex Schrank et Mart. - apdzira Ve, Da
Hydrilla verticillata (L.f.) Royle - mieturu hidrilla Da
Hydrocharis morsus-ranae L. - parasta mazlepe Ve, Da
Hydrocotyle vulgaris L. - parasta vairoglape Ve
Hylotelephium carpaticum (G. Reuss) Sojék - Karpatu &ikstene Da
Hylotelephium maximum (L.) Holub - liela ¢ikstene Ve, Da
Hylotelephium triphyllum (Haw.) Holub - parasta ikstene Ve, Da
Hyoscyamus niger L. - melna drigene Ve, Da
Hypericum maculatum Crantz - plankumaina asinszale Ve, Da
Hypericum perforatum L. - divSkautpu asinszale Ve, Da
Hypochoeris radicata L. - saknu peliude Ve, Da
Impatiens glandulifera Royle - puku sprigane Ve, Da
Impatiens noli-tangere L. - meZa sprigane Ve, Da
Impatiens parviflora DC. - sikziedu sprigane Ve, Da
Inula britannica L. - britu stage Da
Inula helenium L. - heleniju alante Ve
Inula salicina L. - vitolu dlante Ve, Da
Iris pseudacorus L. - purva skalbe Ve, Da
Iris sibirica L. - Sibirijas skalbe Da
Isoétes lacustris L.- gludsporu ezerene Da
Jasione montana L. - kalnu norgalvite Ve, Da
Jovibarba globifera (L.) J. Parn. - atvaSu saulrietenis Ve, Da
Juncus alpino-articulatus Chaix - Alpu donis Ve, Da
Juncus articulatus L. - posmainais donis Ve, Da
Juncus balticus Willd. - Baltijas donis Ve
Juncus bufonius L. - krupju donis Ve, Da
Juncus bulbosus L. - sipolipu donis Ve
Juncus compressus Jacg. - plakanais donis Ve, Da
Juncus conglomeratus L. - kamolu donis Ve, Da
Juncus effusus L. - plaSais donis Ve, Da
Juncus filiformis L. - tievais donis Ve, Da
Juncus inflexus L. - zilganais donis Ve
Juncus nastanthus V.1. Krecz. et Gontsch. - blivziedu donis Da
Juncus nodulosus Wahlenb. - mezglainais donis Ve
Juncus ranarius Songeon et E.P. Perrier ex Billot - varzu donis Da
Juncus squarrosus L. - skrajais donis Ve
Juncus tenuis Willd. - maigais donis Da
Juniperus communis L. - Zviedrijas kadikis Ve, Da
Knautia arvensis (L.) Coult. - tiruma péterene Ve, Da
Kochia densiflora (Mog.) Aellen - blivziedu kohija Ve, Da
Koeleria delavignei Czern. ex Domin - stepes kelérija Da
Koeleria glauca (Spreng.) DC. - zilgana kel&rija Ve, Da
Koeleria grandis Besser ex Gorski - diza kelerija Da
Lactuca serriola L. - kompasa salats Ve, Da
Lactuca tatarica (L.) C.A. Mey. - Tatarijas salats Ve, Da
Lamium album L. - balta panatre Ve, Da
Lamium amplexicaule L. - skaujosa panatre Ve, Da
Lamium hybridum Vill. - bastarda panatre Ve, Da
Lamium maculatum (L.) L. - plankumaina panatre Ve
Lamium purpureum L. - sartd panatre Ve, Da
Lappula squarrosa (Retz.) Dumort. - parasta lipene Da
Lapsana communis L. - parasta salatene Ve, Da
Lathyrus maritimus (L.) Bigelow - jirmalas dedestina Ve
Lathyrus palustris L. - purva dedestina Ve, Da
Lathyrus pratensis L. - plavas dedestina Ve, Da
Lathyrus sylvestris L. - meZa dedestina Ve, Da
Lathyrus vernus (L.) Bernh. - pavasara dedestina Da
Lavatera thuringiaca L. - Tiringas lavatera Ve, Da
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Ledum palustre L. - purva vaivarip$ Ve, Da
Lemna minor L. - mazais tidenszieds Ve, Da
Lemna trisulca L. - trejdaivu @idenszieds Ve, Da
Leontodon autumnalis L. - rudens vélpiene Ve, Da
Leontodon hispidus L. - mataina vélpiene Ve, Da
Leonurus quinquelobatus Gilib. - piecdaivu matere Ve, Da
Lepidium densiflorum Schrad.- blivziedu cietkérsa Ve, Da
Lepidium latifolium L. - platlapu cietkérsa Da
Lepidium perfoliatum L. - skaujlapu cietkersa Da
Lepidium ruderale L. - parasta cietkérsa Ve, Da
Lepidotheca suaveolens (Pursh) Nutt. - maura kumelite Ve, Da
Leucanthemum vulgare Lam. - parasta pipene Ve, Da
Leymus arenarius (L.) Hochst. - smiltaja kapukviesis Ve, Da
Lilium martagon L. - martagonlilija Ve
Limosella aquatica L. - Gidenu diipene Da
Linaria loeselii Schweigg. - Léezela vircele Ve
Linaria repens (L.) Mill. - loznu vircele Ve
Linaria vulgaris Mill. - parasta vircele Ve, Da
Linnaea borealis L. - zieme]u linneja Ve, Da
Linum catharticum L. - plavas linin§ Ve, Da
Listera cordata (L.) R. Br. - sirdsveida divlape Ve, Da
Liparis loeselii (L.) Rich. - Lezela lipare Ve
Listera ovata (L.) R. Br. - ovala lipare Ve, Da
Lobelia dortmanna L. - Dortmana lobglija Da
Lolium perenne L. - daudzgadiga airene Ve, Da
Lonicera caerulea L. subsp. caerulea - zilais sausserdis Ve
Lonicera caerulea L. subsp. pallasii (Ledeb.) Browicz - Pallasa sausserdis Ve
Lonicera tatarica L. - Tatarijas sausserdis Ve, Da
Lonicera xylosteum L. - parastais sausserdis Ve, Da
Lotus ambiguus Besser ex Spreng. - Saubigais vanagnadzin$ Ve
Lotus balticus Miniaev - Baltijas vanagnadzin$ Ve, Da
Lotus callunetorum (Juxip) Miniaev - virsaju vanagnadzins Ve, Da
Lotus corniculatus L. - ragainais vanagnadzin§ Ve, Da
Lupinus polyphyllus Lindl. - daudzlapu lupina Ve
Luzula campestris (L.) DC. - lauka zemzalite Ve, Da
Luzula luzuloides (Lam.) Dandy et Wilmott - birztalas zemzalite Da
Luzula multiflora (Ehrh.) Lej. - daudzziedu zemzalite Ve, Da
Luzula pallidula Kirschner - balgana zemzalite Ve
Luzula pilosa (L.) Willd. - piikaina zemzalite Ve, Da
Lychnis coronaria (L.) Desr. - liela guntina Ve
Lychnis flos-cuculi L. - plavas spulgnaglene Ve, Da
Lycium barbarum L. - parasta licija Da
Lycopodiella inundata (L.) Holub - palu staipeknitis Ve
Lycopodium annotinum L. - gada staipeknis Ve, Da
Lycopodium clavatum L. - vali$u staipeknis Ve, Da
Lycopsis arvensis L. - lauka aitene Ve, Da
Lycopus europaeus L. - Eiropas vilknadze Ve, Da
Lysimachia nummularia L. - plavas zeltene Ve, Da
Lysimachia vulgaris L. - parasta zeltene Ve, Da
Lythrum salicaria L. - vitolu véjmieting Ve, Da
Maianthemum bifolium (L.) F.W. Schmidt - divlapu Zagatina Ve, Da
Malaxis monophyllos (L.) Sw. - purvaja vienlape Ve
Malus domestica Borkh. - majas abele Ve, Da
Malus sylvestris (L.) Mill. - mezabele Ve, Da
Malva alcea L. - roZzu malva Ve, Da
Malva moschata L. - smarziga malva Ve
Malva neglecta Wallr. - novarta malva Ve, Da
Malva pusilla Sm. - maza malva Ve, Da
Malva sylvestris L. - meza malva Da
Matricaria recutita L. - arstniecibas kumelite Ve, Da
Matteuccia struthiopteris (L.) Tod. - parasta strauspaparde Da
Medicago falcata L. - sirpjveida lucerna Ve, Da
Medicago lupulina L. - apipu lucerna Ve, Da
Medicago romanica Prodén - Rumanijas lucerna Da
Medicago sativa L. - s§jas lucerna Ve, Da
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Medicago x varia Martyn - hibridlucerna Ve, Da
Melampyrum nemorosum L. - birztalas narbulis Ve, Da
Melampyrum polonicum (Beauverd) So6 - Polijas narbulis Da
Melampyrum pratense L. - plavas narbulis Ve, Da
Melampyrum sylvaticum L. - meza narbulis Ve, Da
Melandrium album (Mill.) Garcke - balta spulgotne Ve, Da
Melandrium dioicum (L.) Coss. et Germ. - sarkana spulgotne Ve, Da
Melica nutans L. - nokarena pumpursmilga Ve, Da
Melilotus albus Medik. - baltais amolin§ Ve, Da
Melilotus officinalis (L.) Pall. - arstniecibas amolins Ve, Da
Melilotus wolgicus Poir. - Volgas amoling Da
Mentha aquatica L. - idensmétra Ve, Da
Mentha arvensis L. - truma métra Ve, Da
Mentha longifolia (L.) Huds. - garlapu métra Da
Mentha x piperita L. - piparmétra Ve
Mentha x verticillata L. - mieturu métra Ve
Menyanthes trifoliata L. - trejlapu puplaksis Ve, Da
Mercurialis perennis L. - daudzgadiga kanepene Ve, Da
Milium effusum L. - izplesta énsmilga Da
Moehringia trinervia (L.) Clairv. - trejdzislu méringija Ve, Da
Molinia caerulea (L.) Moench - zilgana molinija Ve, Da
Moneses uniflora (L.) A. Gray - vienzieda siinactina Ve, Da
Monotropa hypopitys L. - parasta laétauce Ve, Da
Mycelis muralis (L.) Dumort. - miiru meZsalats Ve, Da
Myosotis arvensis (L.) Hill - tiruma neaizmirstule Ve, Da
Myosotis cespitosa Schultz - cinu neaizmirstule Ve, Da
Myosotis micrantha Pall. ex Lehm. - smilts neaizmirstule Ve, Da
Myosotis palustris (L.) L. - purva neaizmirstule Ve, Da
Myosotis ramosissima Rochel ex Schult. - pakalnu neaizmirstule Ve
Myosotis sparsiflora Pohl - sikziedu neaizmirstule ?
Myosotis sylvatica Ehrh. ex Hoffm. - meZa neaizmirstule Ve, Da
Myosoton aquaticum (L.) Moench - Gdensvirza Ve, Da
Myosurus minimus L. - sika pelastite Da
Myrica gale L. - parasta purvmirte Ve
Myriophyllum alterniflorum DC. - pami§ziedu daudzlape Ve
Myriophyllum spicatum L. - varpaina daudzlape Ve, Da
Myriophyllum verticillatum L. - mieturu daudzlape Ve, Da
Nardus stricta L. - stava vilkakala Ve, Da
Naumburgia thyrsiflora (L.) Rchb. - dzeltena kekarzeltene Ve, Da
Neottia nidus-avis (L.) Rich. - parasta ligzdene Ve
Nepeta cataria L. - parasta kakumétra Da
Neslia paniculata (L.) Desv. - skaraina paidra Ve, Da
Nicandra physalodes (L.) Gaertn. - spuldzenu nikandra Da
Nonea pulla (L.) DC. - tumsa noneja Da
Nuphar lutea (L.) Sm. - dzeltena lepe Ve, Da
Nymphaea alba L. - balta tidensroze Ve
Nymphaea candida C. Presl - sniegbalta idensroze Ve, Da
Odontites vulgaris Moench - parastais sartzibulitis Ve, Da
Oenanthe aquatica (L.) Poir. - iidens padille Da
Oenothera biennis L. - divgadiga naktssvece Ve, Da
Oenothera rubricaulis Kleb. - sartstumbra naktssvece Ve, Da
Omalotheca sylvatica (L.) Sch.Bip. et F.W. Schultz - meZa zakp&dina Ve, Da
Onobrychis arenaria (Kit.) DC. - smiltaju esparsete Da
Ononis arvensis L. - tiruma blaktene Ve, Da
Ononis repens L. - loznu blaktene Ve
Onopordum acanthium L. - asais baltdadzis Da
Ophioglossum vulgatum L. - parasta ¢askmélite Da
Orchis mascula (L.) L. - viru dzeguzpuke Ve
Orchis militaris L. - bruncepuru dzeguzpuke Ve, Da
Origanum vulgare L. - parasta raudene Ve, Da
Orobanche pallidiflora Wimm. et Grab. - balziedu briinkate Da
Orthilia secunda (L.) House - laimes pal&cite Ve, Da
Oxalis acetosella L. - meZa zakskabene Ve, Da
Oxalis stricta L. - Eiropas zakskabene Ve, Da
Oxycoccus palustris Pers. - liela dzérvene Ve, Da
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Padus avium Mill. - parasta ieva Ve, Da
Panicum capillare L. - matveida sare Da
Panicum dichotomiflorum Michx. - zarota sare Da
Panicum miliaceum L. - sgjas sare Ve, Da
Papaver argemone L. - saraina magone Ve
Papaver dubium L. - lauka magone Ve
Papaver rhoeas L. - zida magone Ve, Da
Papaver somniferum L. - miega magone Ve, Da
Paris quadrifolia L. - uskoga Ve, Da
Parnassia palustris L. - purva atélene Ve, Da
Parthenocissus quinquefolia (L.) Planch. - pieclapinu meZvins Ve
Pastinaca sativa L. - séjas pastinaks Ve, Da
Pedicularis palustris L. - purva japeglite Ve, Da
Persicaria amphibia var. aquaticum - abinieku blusstirene Ve, Da
Persicaria amphibia var. terrestre - abinieku blussiirene Ve, Da
Persicaria hydropiper (L.) Spach - tidenspipars Ve, Da
Persicaria lapathifolia (L.) Gray- skabenlapu blussiirene Ve, Da
Persicaria maculosa Gray - parasta blussiirene Ve, Da
Persicaria minor (Huds.) Opiz - maza blussiirene Ve, Da
Persicaria mitis (Schrank) Opiz ex Assenov - maiga blussiirene Da
Persicaria scabra (Moench) Moldenke - skarba blussiirene Ve, Da
Petasites hybridus (L.) P. Gaertn., B. Mey. et Scherb. - bastarda tusklape Da
Petasites spurius (Retz.) Rchb. - neista tisklape Ve, Da
Peucedanum oreoselinum (L.) Moench - kalnu riigtdille Da
Peucedanum palustre (L.) Moench - purva ragtdille Ve, Da
Phalacroloma annuum (L.) Dumort. - vasaras janitis Ve
Phalaris canariensis L. - Kanariju spulgzale Da
Phalaroides arundinacea (L.) Rauschert - parastais miezubralis Ve, Da
Phegopteris connectilis (Michx.) Watt - piikaina pliksnpaparde Ve, Da
Phleum arenarium L. - smiltaja timotip§timotins Ve
Phleum nodosum L. - mezglainais timotin§ Ve, Da
Phleum phleoides (L.) H. Karst. - stepes timoting Ve, Da
Phleum pratense L. - plavas timoting Ve, Da
Phragmites australis (Cav.) Trin. ex Steud. - parasta niedre Ve, Da
Physalis alkekengi L. - Fransg fizalis Ve
Physocarpus opulifolius (L.) Maxim. - irbeplapainais fizalis Ve
Phyteuma spicatum L. - varpaina septinvire Ve, Da
Picea abies (L.) H. Karst. - parasta egle Ve, Da
Picris hieracioides L. - mauragu rigtpiene Ve, Da
Pilosella bauhinii (Besser) Arv.-Touv. Da
Pilosella echioides (Lumn.) F.W. Schultz et Sch.Bip. Da
Pilosella floribunda (Wimm. et Grab.) Fr. - daudzziedu pamauraga Ve, Da
Pilosella officinarum F.W. Schultz et Sch.Bip. - mataina pamauraga Ve, Da
Pilosella praealta (Vill. ex Gochnat) F.W. Schultz et Sch.Bip. - augsta pamauraga Ve, Da
Pilosella x calodon (Tausch ex Peter) Sojak Da
Pilosella x flagellaris (Willd.) Arv.-Touv. Da
Pimpinella saxifraga L. - klinSu noraga Ve, Da
Pinguicula vulgaris L. - parasta kreimule Ve
Pinus mugo Turra - kalnu priede Ve
Pinus sylvestris L. - parasta priede Ve, Da
Plantago arenaria Waldst. et Kit. - smilts celteka Da
Plantago lanceolata L. - Saurlapu celteka Ve, Da
Plantago major L. - liela celteka Ve, Da
Plantago media L. - vidgja celteka Ve, Da
Platanthera bifolia (L.) Rich. - smarZiga naktsvijole Ve, Da
Poa angustifolia L. - Saurlapu skarene Ve, Da
Poa annua L. - maura skarene Ve, Da
Poa compressa L. - plakana skarene Ve, Da
Poa crispa Thuill. - cirtaina skarene Da
Poa nemoralis L. - birztalas skarene Ve, Da
Poa palustris L. - purva skarene Ve, Da
Poa pratensis L. - plavas skarene Ve, Da
Poa subcaerulea Sm. - zilgana skarene Ve
Poa trivialis L. - parasta skarene Ve, Da
Polemonium caeruleum L. - zila kapnite Da
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Polygala amarella Crantz - lauka ziepenite Ve, Da
Polygala comosa Schkuhr - cekulaina ziepenite Ve, Da
Polygala vulgaris L. - parasta ziepenite Ve, Da
Polygonatum multiflorum (L.) All. - daudzziedu mugurene Ve, Da
Polygonatum odoratum (Mill.) Druce - arstniecibas mugurene Ve, Da
Polygonum arenastrum Boreau - maura siirene Ve, Da
Polygonum aviculare L. - dazadlapu siirene Ve, Da
Polygonum bellardii All. - Bellarda siirene Da
Polygonum calcatum Lindm. - kalku siirene Ve, Da
Polygonum neglectum Besser - novarta stirene Ve, Da
Polypodium vulgare L. - parasta saldsaknite Ve, Da
Populus alba L. - balta apse Da
Populus balsamifera L. - balzama papele Ve
Populus berolinensis (K.Koch) Dippel - Berlines papele Ve
Populus nigra L. - melna apse Ve
Populus tremula L. - parasta apse Ve, Da
Populus x canadensis Moench - Kanadas papele Ve
Populus x petrovskiana (Schroed. ex Regie) Dipp.- Petrovskas papele Ve
Potamogeton alpinus Balb. - Alpu glivene Ve, Da
Potamogeton berchtoldii Fieber - Berhtolda glivene Ve, Da
Potamogeton compressus L. - plakana glivene Ve, Da
Potamogeton crispus L. - krokaina glivene Ve, Da
Potamogeton filiformis Pers. - pavedienu glivene Da
Potamogeton friesii Rupr. - Friza glivene Ve, Da
Potamogeton gramineus L. - zalaina glivene Ve, Da
Potamogeton lucens L. - spozZa glivene Ve, Da
Potamogeton natans L. - peldosa glivene Ve, Da
Potamogeton obtusifolius Mert. et W.D.J. Koch - struplapu glivene Da
Potamogeton pectinatus L. - kemmveida glivene Ve, Da
Potamogeton perfoliatus L. - skaujosa glivene Ve, Da
Potamogeton praelongus Wulfen - visgara glivene Ve, Da
Potamogeton pusillus L. - sika glivene Da
Potamogeton rutilus Wolfg. - iesarta glivene Ve, Da
Potentilla anserina L. - maura retgjs Ve, Da
Potentilla arenaria Borkh. - smiltaju retgjs Da
Potentilla argentea L. - sudraba retgjs Ve, Da
Potentilla bifurca L. - daksainais retgjs Da
Potentilla erecta (L.) Raeusch. - stavais retgjs Ve, Da
Potentilla goldbachii Rupr. - Goldbaha ret&js Da
Potentilla heidenreichii Zimmeter - Heidenreiha retgjs Ve, Da
Potentilla impolita Wahlenb. - blavais retgjs Ve, Da
Potentilla intermedia L. - vidgjais retgjs Da
Potentilla norvegica L. - Norvégijas retgjs Ve, Da
Potentilla recta L. - taisnais retgjs Da
Potentilla reptans L. - loZnu retgjs Ve, Da
Potentilla silesiaca R. Uechtr.- Silezijas retejs Da
Potentilla supina L. - zemais ret&js Da
Poterium polygamum Waldst. et Kit. - gliemeZu zalvalite Da
Poterium sanguisorba L. - maza za]valite Da
Primula farinosa L. - bezdeligactina Ve
Primula veris L. - gailbiksite Ve, Da
Prunella vulgaris L. - parasta briingalvite Ve, Da
Prunus divaricata Ledeb. - Kaukaza plime Ve, Da
Prunus insititia L. - maza plime Ve
Ptarmica cartilaginea (Ledeb. ex Rchb.) Ledeb. - skrim$]aina kérmelite Da
Ptarmica vulgaris Blackw. ex DC. - parasta kermelite Ve, Da
Pteridium aquilinum (L.) Kuhn - parasta &rglpaparde Ve, Da
Puccinellia distans (Jacq.) Parl. - attala pukcinellija Ve, Da
Pulmonaria obscura Dumort. - arstniecibas lakacis Da
Pulsatilla patens (L.) Mill. - meZa silpurene Da
Pulsatilla pratensis (L.) Mill. - plavas silpurene Ve, Da
Pulsatilla teklae Zamelis - Teklas silpurene Da
Pulsatilla x wolfgangiana (Besser) Juz. - Volfganga silpurene Da
Pyrola chlorantha Sw. - za]ziedu ziemciete Ve, Da
Pyrola media Sw. - vid&ja ziemciete Ve
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Pyrola minor L. - maza ziemciete Ve, Da
Pyrola rotundifolia L. - apa]lapu ziemciete Ve, Da
Pyrus communis L. - majas bumbiere Ve
Pyrus pyraster Burgsd. var. achras (Gaertn.) Cinovskis - meZza bumbiere Ve, Da
Quercus robur L. - parastais ozols Ve, Da
Ranunculus acris L. - kodiga gundega Ve, Da
Ranunculus auricomus L. - zeltaina gundega Ve, Da
Ranunculus bulbosus L. - bumbulu gundega Da
Ranunculus bulbosus L. - bumbulu gundega Ve
Ranunculus cassubicus L. - Kasubijas gundega Ve
Ranunculus fallax (Wimm. et Grab.) Sloboda - Alemana gundega Da
Ranunculus flammula L. - ravas gundega Ve, Da
Ranunculus lingua L. - garlapu gundega Ve, Da
Ranunculus polyanthemos L. - daudzziedu gundega Ve, Da
Ranunculus repens L. - loznu gundega Ve, Da
Ranunculus reptans L. - plasa gundega Ve, Da
Ranunculus sceleratus L. - Jauna gundega Ve, Da
Raphanus raphanistrum L. - perkone Ve, Da
Raphanus sativus L. - rutks Ve
Rapistrum rugosum (L.) All. - krunkainais racenitis Da
Reseda alba L. - balta rezeéda Da
Reseda lutea L. - dzeltena rezéda Ve, Da
Reynoutria japonica Houtt. - Japanas diZsiirene Ve, Da
Reynoutria sachalinensis (F. Schmidt) Nakai - Sahalinas diZstrene Ve
Rhamnus cathartica L. - parastais pabérzs Ve, Da
Rhinanthus minor L. - mazais zvagulis Ve, Da
Rhinanthus serotinus (Schénh.) Oborny - vélais zvagulis Ve, Da
Rhinanthus vernalis (N.W. Zinger) Schischk. et Serg. - lielais zvaguls Ve
Rhynchospora alba (L.) Vahl - parastais baltmeldrs Da
Ribes alpinum L. - alpina vérene Ve, Da
Ribes nigrum L. - parasta upene Ve, Da
Ribes rubrum L. - sarkana janoga Ve, Da
Ribes spicatum E. Robson - varpaina janoga Ve, Da
Rorippa amphibia (L.) Besser - abinieku pakersa Ve, Da
Rorippa austriaca (Crantz) Besser - Austrijas pakérsa Da
Rorippa palustris (L.) Besser - purva pakérsa Ve, Da
Rorippa sylvestris (L.) Besser - meza pakérsa Da
Rosa glauca Pourr. - sartlapu roze Da
Rosa pimpinellifolia L. - dzelonaina roze Ve, Da
Rosa pomifera Herrm. subsp. glandulosa (Schmalh.) Smite - abolu roze Da
Rosa rugosa Thunb. - rievaina roze Ve, Da
Rosa subcanina (H. Christ) Dalla Torre et Sarnth. - potcelmu roze Ve
Rosa vosagiaca N.H.F. Desp. - Voggzu roze Da
Rubus caesius L. - zilgana kazene Ve, Da
Rubus idaeus L. - meZa avene Ve, Da
Rubus nessensis Hall - melna cticene Ve, Da
Rubus saxatilis L. - klinu kaulene Ve, Da
Rudbeckia hirta L. - piikaina rudbekija Da
Rudbeckia laciniata L. - $keltlapu rudbekija Ve
Rumex acetosa L. - parasta skabene Ve, Da
Rumex acetosella L. - maza skabene Ve, Da
Rumex aquaticus L. - iidenu skabene Ve, Da
Rumex confertus Willd. - bliva skabene Ve, Da
Rumex crispus L. - cirtaina skabene Ve, Da
Rumex hydrolapathum Huds. - krastmalas skabene Ve, Da
Rumex longifolius DC. - garlapu skabene Ve, Da
Rumex maritimus L. - jirmalas skabene Da
Rumex obtusifolius L. - struplapu skabene Ve, Da
Rumex pseudonatronatus (Borbés) Borbas ex Murb.- Somijas skabene Da
Rumex tenuifolius (Wallr.) A. Léve - smalklapu skabene Da
Rumex thyrsiflorus Fingerh. - piramidala skabene Ve, Da
Rumex triangulivalvis (Danser) Rech.f.- vitollapu skabene Da
Sagina nodosa (L.) Fenzl - mezglaina gaurenite Ve, Da
Sagina procumbens L. - gulo§a gaurenite Ve, Da
Sagittaria sagittifolia L. - parasta bultene Ve, Da
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Salix acutifolia Willd. - smaillapu vitols Ve, Da
Salix alba L. - baltais vitols Ve, Da
Salix aurita L. - ausainais karkls Ve, Da
Salix caprea L. - bligzna Ve, Da
Salix cinerea L. - pelekais karkls Ve, Da
Salix daphnoides Vill. - smiltaju karkls Ve
Salix fragilis L. - trauslais vitols Ve, Da
Salix myrsinifolia Salish. - mirsinlapu karkls Ve, Da
Salix pentandra L. - §ketra Ve, Da
Salix purpurea L. - purpura karkls Ve, Da
Salix rosmarinifolia L. - vilku karkls Ve, Da
Salix starkeana Willd. - Starkes karkls Ve
Salix triandra L. - vicu karkls Ve, Da
Salix viminalis L. - kladzinu karkls Ve, Da
Salsola australis R. Br. - Krievijas salszale Da
Salsola collina Pall. - pakalnu salszale Da
Salsola kali L. - kalija salszale Ve
Salvia pratensis L. - plavas salvija Da
Salvia verticillata L. - mieturu salvija Ve, Da
Sambucus nigra L. - melnais plaskoks Ve, Da
Sambucus racemosa L. - sarkanais plaskoks Ve, Da
Sanicula europaea L. - Eiropas dziedenite Da
Saponaria officinalis L. - arstniecibas ziepjusakne Ve, Da
Saxifraga granulata L. - plavas akmenlauzite Ve, Da
Saxifraga tridactylites L. - trejzobu akmenlauzite Ve
Scheuchzeria palustris L. - purva Seihcgrija Da
Schoenus ferrugineus L. - riisgana melncere Ve
Scilla siberica Haw. - Sibirijas zilsniedzite Ve
Scirpus lacustris L. - ezetra meldrs Ve, Da
Scirpus sylvaticus L. - meZza meldrs Ve, Da
Scirpus tabernaemontani C.C. Gmel. - zilganais meldrs Ve, Da
Scleranthus annuus L. - vasaras Zultzalite Ve, Da
Scleranthus perennis L. - ziemas Zultzalite Ve, Da
Scolochloa festucacea (Willd.) Link - tdenu &rkskuzale Da
Scorzonera humilis L. - zema raudupe Ve, Da
Scrophularia nodosa L. - gumaina cuknatre Ve, Da
Scutellaria galericulata L. - parasta kiverene Ve, Da
Sedum acre L. - kodigais laimin§ Ve, Da
Sedum album L. - baltais laimin§ Ve
Sedum rupestre L. - atlicktais laimins Ve
Sedum sexangulare L. - maigais laimin$ Ve
Sedum spurium M. Bieb. - maldu laimins Ve, Da
Selinum carvifolia (L.) L. - kimenlapu seline Ve, Da
Senecio congestus (R. Br.) DC. - purva krustaine Da
Senecio jacobaea L. - Jekaba krustaine Ve, Da
Senecio paludosus L. - krastmalu krustaine Ve, Da
Senecio sylvaticus L. - meZa krustaine Ve, Da
Senecio vernalis Waldst. et Kit. - pavasara krustaine Ve, Da
Senecio viscosus L. - lipiga krustaine Ve, Da
Senecio vulgaris L. - parasta krustaine Ve, Da
Serratula tinctoria L. - krasu zeltlape Da
Seseli libanotis (L.) W.D.J. Koch - kalnu brieZsakne Da
Sesleria caerulea (L.) Ard. - zilgana seslérija Ve, Da
Setaria pumila (Poir.) Schult. - zilgana sarene Da
Setaria viridis (L.) P. Beauv. - za]a sarene Ve, Da
Sieglingia decumbens (L.) Bernh. - pazvila misipsmilga Ve, Da
Silene borysthenica (Gruner) Walters - sikziedu plaukskene Ve
Silene chlorantha (Willd.) Ehrh. - za]ziedu plaukskene Da
Silene dichotoma Ehrh. - daksaina plaukskene Da
Silene noctiflora L. - nakts plaukskene Da
Silene nutans L. - nokarena plaukskene Ve, Da
Silene ofites (L.) Wibel - ausaina plaukskene Da
Silene tatarica (L.) Pers. - Tatarijas plaukskene Da
Silene vulgaris (Moench) Garcke - parasta plaukskene Ve, Da
Sinapis arvensis L. - tiruma sinepe Ve, Da
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Sisymbrium altissimum L. - augsta Zzodzene Ve, Da
Sisymbrium loeselii L. - Lezela Zodzene Ve, Da
Sisymbrium officinale (L.) Scop. - arstniecibas Zodzene Ve, Da
Sisymbrium wolgense M. Bieb. ex E. Fourn.- Volgas Zodzene Ve, Da
Sium latifolium L. - platlapu cemere Ve, Da
Solanum dulcamara L. - bebrukarklins Ve, Da
Solanum nigrum L. - melna naktene Ve, Da
Solidago canadensis L. - Kanadas zeltgalvite Ve, Da
Solidago virgaurea L. - dzeltena zeltgalvite Ve, Da
Sonchus arvensis L. - tiruma mikstpiene Ve, Da
Sonchus asper (L.) Hill - dzelopaina mikstpiene Ve, Da
Sonchus oleraceus L. - darza mikstpiene Ve, Da
Sorbaria sorbifolia (L.) A. Braun Ve
Sorbus aucuparia L. - parastais piladzis Ve, Da
Sorbus intermedia (Ehrh.) Pers. - Zviedrijas piladzis Ve
Sorbus teodorii Liljef. - Teodora piladzis Ve
Sorbus x hybrida L. - hibridpiladzis Ve
Sorghum halepense (L.) Pers. - Halebas sorgo Da
Sparganium emersum Rehmann - vienkar$a ezgalvite Ve, Da
Sparganium erectum L. - liela ezgalvite Da
Sparganium microcarpum (Neuman) Raunk.- sikauglu ezgalvite Ve, Da
Sparganium minimum Wallr. - maza ezgalvite Ve, Da
Spergula arvensis L. - tiruma gaurs Ve, Da
Spergularia rubra (L.) J. et C. Presl - roZainais pagaurs Ve, Da
Spiraea alba Du Roi - balta spireja Ve
Spirodela polyrhiza (L.) Schleid. - parasta spirodela Ve, Da
Stachys annua (L.) L. - vasaras sarmene Da
Stachys officinalis (L.) Trevis. Da
Stachys palustris L. - purva sarmene Ve, Da
Stachys recta L. - stava sarmene Da
Stachys sylvatica L. - meZa sarmene Ve, Da
Stellaria alsine Grimm - diikstu virza Ve
Stellaria graminea L. - za]lapu virza Ve, Da
Stellaria holostea L. - cieta virza Da
Stellaria longifolia Muhl. ex Willd. - skraja virza Da
Stellaria media (L.) Vill. - parasta virza Ve, Da
Stellaria nemorum L. - birztalas virza Ve, Da
Stellaria palustris Retz. - purva virza Ve, Da
Stratiotes aloides L. - parastais elsis Ve, Da
Subularia aquatica L. - idenu subularija Da
Succisa pratensis Moench - plavas vilkméle Ve, Da
Swida sanguinea (L.) Opiz - asinssarkanais grimonis Ve, Da
Symphoricarpos albus (L.) S.F. Blake - balta sniegoga Ve, Da
Symphytum officinale L. - arstniecibas tauksakne Ve, Da
Syringa vulgaris L. - parastais cerin§ Ve, Da
Tanacetum vulgare L. - parastais biskrésling Ve, Da
Taraxacum officinale F.H. Wigg. s.I. - arstniecibas pienene Ve, Da
Taraxacum palustre- purva pienene Ve
Taraxacum suecicum G.E. Haglund Ve
Taxus baccata L. - parasta ive Ve
Telekia speciosa (Schreb.) Baumg. - krasna telekija Ve
Thalictrum aquilegifolium L. - ozoli$u saulkréslin$ Da
Thalictrum flavum L. - dzeltenais saulkré&slin§ Ve, Da
Thalictrum lucidum L. - Saurlapu saulkrésling Da
Thalictrum minus L. - mazais saulkrésling Ve, Da
Thalictrum simplex L. - vienkarSais saulkreslin$ Ve
Thelypteris palustris Schott - parasta purvpaparde Ve, Da
Thladiantha dubia Bunge - mainiga tladianta Da
Thlaspi arvense L. - tiruma naudulis Ve, Da
Thymus marschallianus Willd. - Mar$ala marsils Da
Thymus ovatus Mill. - lielais marsils Ve, Da
Thymus serpyllum L. - mazais marsils Ve, Da
Tilia cordata Mill. - parasta liepa Ve, Da
Tilia platyphyllos Scop. - platlapu liepa Ve
Tilia x vulgaris Hayne - platlapu liepa Ve
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Torilis japonica (Houtt.) DC. - Japanas sartburkskis Ve, Da
Tragopogon heterospermus Schweigg. - piikainais plostbardis Ve
Tragopogon pratensis L. - plavas plostbardis Ve, Da
Trichophorum alpinum (L.) Pers. - Alpu mazmeldrs Ve
Trientalis europaea L. - Eiropas septinstarite Ve, Da
Trifolium alpestre L. - Alpu abolins Da
Trifolium arvense L. - matainais abolin§ Ve, Da
Trifolium aureum Pollich - dzeltenais aboling Da
Trifolium campestre Schreb. - tiruma aboling Ve
Trifolium dubium Sibth. - sikais abolin$ Ve, Da
Trifolium elegans Savi - smalkais abolin§ Da
Trifolium hybridum L. - bastarda abolins Ve, Da
Trifolium medium L. - zirgu abolin§ Ve, Da
Trifolium montanum L. - kalnu aboling Ve, Da
Trifolium pratense L. - sarkanais abolin§ Ve, Da
Trifolium repens L. - baltais abolins Ve, Da
Trifolium spadiceum L. - briinais aboling Ve, Da
Triglochin maritimum L. - jirmalas azloks Ve
Triglochin palustre L. - purva azloks Ve, Da
Tripleurospermum perforatum (Mérat) M. Lainz - nesmarZiga supkumelite Ve, Da
Trisetum flavescens (L.) P. Beauv. - plavas zeltauzite Ve, Da
Triticum aestivum L. - kviesis Ve
Trollius europaeus L. - Eiropas saul[purene Ve, Da
Trommsdorfia maculata (L.) Bernh. - plankumaina urlaja Ve, Da
Turritis glabra L. - kailais tornitis Ve, Da
Tussilago farfara L. - parasta mallepe Ve, Da
Typha angustifolia L. - $aurlapu vilkvalite Ve, Da
Typha latifolia L. - platlapu vilkvalite Ve, Da
Ulmus glabra Huds. - parasta goba Ve, Da
Ulmus laevis Pall. - parasta viksna Ve, Da
Ulmus minor Mill. - stepes goba Da
Ulmus pumila L. - zema goba Da
Urtica dioica L. - liela natre Ve, Da
Urtica urens L. - sika natre Ve, Da
Utricularia australis R. Br. - dienvidu pislene Ve
Utricularia intermedia Hayne - vidgja puslene Ve
Utricularia minor L. - maza pislene Ve
Utricularia vulgaris L. - parasta piislene Ve
Vaccaria hispanica (Mill.) Rauschert - Spanijas vakarija Da
Vaccinium myrtillus L. - mellene Ve, Da
Vaccinium uliginosum L. - zilene Ve, Da
Vaccinium vitis-idaea L. - briklene Ve, Da
Valeriana officinalis L. - arstniecibas baldrians Ve, Da
Verbascum lychnitis L. - miltainais devipviruspeks Da
Verbascum nigrum L. - melnais devinpviruspeks Ve, Da
Verbascum thapsus L. - parastais devinviruspeks Ve, Da
Veronica agrestis L. - lauka veronika Ve, Da
Veronica anagallis-aquatica L. - upmalas veronika Ve, Da
Veronica arvensis L. - tiruma veronika Ve, Da
Veronica beccabunga L. - avota veronika Ve, Da
Veronica chamaedrys L. - birztalas veronika Ve, Da
Veronica filiformis Sm. - pavedienu veronika Ve
Veronicaincana L. - sirma veronika Da
Veronica longifolia L. - garlapu veronika Ve, Da
Veronica officinalis L. - zemteka Ve, Da
Veronica opaca Fr. - blava veronika Ve
Veronica persica Poir. - Persijas veronika Ve
Veronica prostrata L. - skraja veronika Da
Veronica scutellata L. - vairoga veronika Ve, Da
Veronica serpyllifolia L. - marsilu veronica Ve, Da
Veronica spicata L. - varpu veronika Ve, Da
Veronica teucrium L. - krasta veronika Da
Veronica verna L. - pavasara veronika Ve, Da
Viburnum opulus L. - parasta irbene Ve, Da
Vicia angustifolia Reichard - $aurlapu vikis Ve, Da
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Vicia cassubica L. - Kaiibijas vikis Ve
Vicia cracca L. - vanagu vikis Ve, Da
Vicia hirsuta (L.) Gray - pukainais vikis Ve, Da
Vicia lathyroides L. - dedestinu vikis Ve
Vicia sativa L. - sgjas vikis Ve, Da
Vicia sepium L. - Zogu vikis Ve, Da
Vicia sylvatica L. - meZa vikis Da
Vicia tenuifolia Roth - smalklapu vikis Da
Vicia tetrasperma (L.) Schreb. - Eetrseklu vikis Ve, Da
Vinca minor L. - maza kapmirte Ve
Vincetoxicum hirundinaria Medik. - arstniecibas indaine Da
Viola arvensis Murray - tiruma vijolite Ve, Da
Viola canina L. - supu vijolite Ve, Da
Violaelatior Fr. - augsta vijolite Da
Viola epipsila Ledeb. - siingja vijolite Ve, Da
Viola mirabilis L. - brinumaina vijolite Ve, Da
Viola montana L. - kalnu vijolite Da
Viola odorata L. - smarziga vijolite Ve, Da
Viola palustris L. - purva vijolite Ve, Da
Viola riviniana Rchb. - Rivina vijolite Ve, Da
Viola rupestris F.W. Schmidt - smiltaja vijolite Ve, Da
Violatricolor L. - trejkrasu vijolite Ve, Da
Viscaria vulgaris Bernh. - parasta svekene Da
Visnaga daucoides P. Gaertn. - burkanu visnsgs Da
Xanthium albinum (Widder) H. Scholz - krastmalas smaildadzis Da
Xanthium strumarium L. - dziedzerainais smalkdadzis Da
Zannichellia palustris L. - purva diedzene Da

Appendix 2. Number of species in lokal and regional floras of the Latvia

Sugu skaits

Platiba,km®  [Number of
Flora Area, km? species Avots  Sources
Cuzupurvs 1.3 584 Gavrilova, Laivins 1992
IAbava 68.8 825 Tabaxa, Kisisunst 1981
Klanu purvs 9.6 527 [Tabaka u.c. 1991
Lukna 1.6 413 Gavrilova, Laivinps 1992
Gavieze 1.1 321 Gavrilova, Laivins 1992
\Vidale 0.5 210 Gavrilova, Laivins 1992
Dizkalni 0.5 327 Gavrilova, Laivins 1992
PieSdanga 0.1 363 Gavrilova, Laivin$ 1992
Grini 14.8 560 Rériha 1998
Slitere 150.4 862 R&riha 1998
Tervete 13.5 594 Bumba 1985
MeZotne 0.2 169 Laivins 1989
Talsi 70.0 519 Tabaxa u op. 1977
Nica 70.0 567 Tabaka u ap. 1977
UZava 70.0 565 Tabaka u ap. 1977
Irbe 70.0 523 TaGaka u 1p. 1977
Kemeri 70.0 705 Tabaxa u op. 1977
Kuldiga_a 70.0 574 Tabaka u ap. 1977
Kuldiga_b 157.0 621 TaGaka u ap. 1977
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Kuldiga_c 280.0 682 Tabaka u ap. 1977
Kuldiga_d 437.5 733 Tabaka u ap. 1977
Kuldiga_e 630.0 745 Tabaka u ap. 1977
Kandava_a 70.0 665 TaGaka u 1p. 1977
Kandava_b 157.0 697 Tabaka u ap. 1977
Kandava_c 280.0 737 TaGaka u ap. 1977
Kandava_d 437.5 765 Tabaka u ap. 1977
Kandava_e 630.0 778 Tabaka u ap. 1977
Krustkalni 2826.0 604 IAGene, Muesute 1982
Nurmizi 8.7 345 KnsiBunst m nip. 1979
Lielie Kangari 6.7 492 Jukna 1979

Roci 10.9 451 Jlambepra u ap. 1982
|VErene 0.6 470 Gavrilova, Laivigs 1992
Kuprava 0.3 200 Laivins 1989
Pahatnieki 0.1 163 Laivins 1989

Pilori 0.1 189 Laivins 1989
RubeZi 0.1 197 Laivin$ 1989
RopaZi 70.0 554 Tabaxa u op. 1977
RopaZi 600.0 737 TaGaka u 1p. 1987
RopaZi 70.0 606 Tabaxa u op. 1987
Barbele 600.0 752 TaGaka u ap. 1987
Barbele 70.0 618 Tabaka u ap. 1987
Salaca 70.0 514 Tabaka u ap. 1977
\Valka 70.0 507 Tabaxa u op. 1977
\Valka 600.0 673 Kunsigunst u ap. 1979
Salaca 600.0 678 Kusigunst u ap. 1979
Rezekne 600.0 771 Kunsigunst u ap. 1982
Medumi 600.0 834 Ksigunst u ap. 1983
Rezekne 70.0 594 KnsiBunst m nip. 1984
Medumi 70.0 646 Knsigunst u ap. 1985
Daugavas ieleja 115.0 729 Datape 1989
Silciems-Sigulda 18.0 650 Kusigunst u ap. 1979
Lauces ieleja 40.0 708 Ksigunst u ap. 1985
Jekabpils 70.0 600 Datape u ap. 1985
\Vilaka 70.0 596 [Darape u gp. 1985
Jekabpils 600.0 776 Datape u ap. 1985
\Vilaka 600.0 689 Datape u ap. 1985
Ergli 600.0 746 Darape u ap. 1985
Ergli 70.0 581 Darape u ap. 1985
\Veclaicene 70.0 556 TaGaka u ap. 1990
Araisi 70.0 562 Tabaxa u ap. 1990
\Veclaicenes liegums 206.5 638 TaGaka u 1p. 1990
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\Vestienas liegums 258.8 679 Tabaka u ap. 1990
\Vecpiebalgas liegums 95.3 566 Tabaka u ap. 1990
Zemgale 2500.0 1026 Fatare, Tabaka 2001
Kurzeme 11500.0 1201 lbupkmane u ap. 1977
Piejara 9000.0 1553 bupkmane, FOxna 1974
\Viduslatvija 6400.0 1205 TaGaka u ap. 1987
\Vidzemes augstiene 5200.0 1075 Tabaka u ap. 1990
Ziemelvidzeme 9500.0 1127 KnsiBunst m nip. 1979
IAustrumlatvija 13400.0 1233 Datape u ap. 1985
Latgale 7000.0 1132 Kunsigunst u ap. 1985
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BRYOPHYTE AND LICHEN FLORA IN RELATION TO HABITAT
CHARACTERISTICS IN MORICSALA NATURE RESERVE, LATVIA

Anna MeZaka, Liga Strazdina, Linda MadzZule, Ligita Liepina, Vija Znotina,
Guntis Bramelis, Alfons Piterans, Svante Hultengren

Latvijas universitate, Biologijas fakultate, Kronvalda bulv.4, Riga, LV — 1010, Naturcentrum, CW
Borgs vég 4, 444 31 Stenungsund, Sweden, email: amezaka@Iu.lv

Information on 166 bryophyte and 147 lichen species recorded for Moricsala Island, Moricsala Reserve in
previous studies and recently was compiled in the present article to produce checklists. Epiphytic bryophytes
and lichens, and also epixylic and epigeic bryophytes were studied in relation to substrate characteristics.
Factors explained bryohyte and lichen species richness were analysed using CCA ordination. Epiphytic
bryophyte and lichen species distributions were affected mostly by tree species; epixylic bryophyte species
distribution was affected mostly by log decay stage. Forest type, soil pH as well as organic content of soil
were significant for epigeic species distribution.

Keywords: bryophytes, lichens, Moricsala Nature Reserve, Latvia.

INTRODUCTION

Moricsala Nature Reserve was established in 1912 and is one of the oldest
Nature Reserves in the Baltic countries. Of the various habitat types forests
dominate (95% coverage), among which old-growth broad leaved forests (Quercus
robur and Tilia cordata, Quercus robur-Pinus sylvestris, deciduous-Picea abies,
Eurosiberian alder swamp forests) are typical.

There has been a wide range of studies of the vegetation and habitat
descriptions of Moricsala Island, of which the most important are K. Kupffer
(1931), M. Laivins, S. Laivina (1980).

The first detailed bryophyte and lichen studies were carried out in the
beginning of the 20™ century by J. M. Mikotowicz, V. Grosinskis, A. Apinis, N.
Malta and continued in the 1970-ties by Abolina and Piterans (Kupffer 1931,
Aoomuus et al. 1979). A survey of the bryophyte and lichen species has been
conducted on the whole Moricsala Island, in forests, grasslands and in
anthropogenic landscape on various substrates — ground, logs and live tree stems
(Kupffer 1931, A6omuns et al. 1979).

Lichens have little been studied. Records of 54 lichen species (mostly
epiphytic and a few epigeic species) were published by K. Kupffer in 1931. K.
Kupffer found also the rare species Pertusaria multipuncta and Usnea florida.

Although the bryophyte and lichen flora has been studied in the past,
minimal information is available on the ecology of these organisms. However,
bryophytes and lichens are valuable indicator organisms (indicator species or
specialist species) in woodland key habitat (WKH) identification. Indicator species
are more common compared with specialist species (Ek et al. 2002).

The aim of the present study is to characterize the bryophyte and lichen flora
and to determine the main limiting factors on a substrate scale for bryophyte and
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lichen community (sensu Gleason 1939) distribution depend on substrate in
Moricsala Nature Reserve.

METHODS

Moricsala Nature Reserve is located in the north-western part of Latvia
(Fig.1). Moricsala Island is the second largest island (83 ha) in Usma lake with
10% of the total Moricsala Nature Reserve area (LRMK 2000a). The studied
territory is located in the Littoral geobotanical region (Kabucis 1995) and in the
Venta-Usma lowland sands region. Annual rainfall is 600-650 mm. Average air
temperature in January is —4°C and +17.5°C in July (Klane 1975). Dominating tree
species in forests of Moricsala Island are Quercus robur, Tilia cordata and Acer
platanoides. In the understory Padus avium, Corylus avellana and Sorbus
aucuparia are common.

Epiphytic lichens and bryophytes were studied in July 2006 and in July-
September 2007. Sample plots were selected randomly in Quercus robur-Tilia
cordata dominated woodland. Sample plots (20x20m) were established in each
forest stand and epiphytic bryophyte and lichen species occurrences were described
on randomly selected 16 deciduous trees (in Tilia cordata dominated forest stand)
and 14 deciduous trees in broad-leaved forest (minimal tree diameter at breast
height (DBH) — 0.10 m). Height, DBH at 1.2m height, bark pH (at 1.2 m height in
north direction of exposure), inclination in degrees, bark crevice depth (in north
direction of exposure at 1.2 height), age (after counting core rings) as well as tree
species were measured for each studied tree.

Additional data were collected about bryophytes on various substrates in
September 2008. Sample plots were established in six forest stands — broad-leaved-
Alnus glutinosa forest, broad-leaved Picea abies and Populus tremula forest.
Location of forest stands was plotted on a forest-type map. Epiphytic bryophytes
were described in each forest type on ten living trees. Species, DBH, bark pH were
measured for living trees. Epiphytic bryophyte occurrence was evaluated up to 2-m
height on tree stem, and epigeic bryophyte species on 31 1m x 1m soil sample
plots. Distance to nearest living tree was measured for each 1m x 1m sample plot.
Organic substance content and pH value were determined for each second soil
sample plot.
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Figure 1. Studied territory (modified after JlaiiBuas 1983,
http://www.lIral.lv/latvkar.jpg

Explanations:

1 — Quercus robur forests; 2 — Quercus robur — Tilia cordata forests; 3 —
Quercus robur-Pinus sylvestris; 4 — broad-leaved-Picea abies forest; 5 -
Populus tremula forest; 6 — broad-leaved —Alnus glutinosa forest; 7 — Picea
abies-Alnus glutinosa forest; 8 — Betula sp-Picea abies forest; 9 — Betula sp.
forest; 10 — Alnus glutinosa forest; 11 — Salix sp. dominated habitat; 12 — Carex
spp grassland.

In July and September 2007, two transects were established in broad-leaved
forest. A total of 100 decayed logs (minimal diameter 0.10 m and minimal log
length 1.5 m) were described. Occurrences of bryophyte species were determined
on each decayed log. Decay stage, length, diameter and species of trees were
described for each selected log.

Determination of decay stage was estimated as a five-point scale followed
Pyle and Brown (1998): (1) wood cannot be penetrated with thumbnail, wood is
sound, bark is intact, smaller to medium branches are present; (2) thumbnail
penetrates in the bark till three centimeters, bark may or may not be attached, wood
is sound, bark is decaying; (3) thumbnail penetrates till seven centimeters, bark
may or may not be attached, wood is somewhat rotten, the biggest trunks and only
larger stubs are present; (4) thumbnail penetrates readily, bark is lightly attached,
sloughing off or detached, wood texture is soft, decayed log may assume oval
shape; (5) all wood texture is squashy and powdered, bark is detached or absent,
can be decayed in pieces, wood is indistinguishable from ground.

Each log was assigned one decay stage. If different parts of log were in
several decay stages, the predominant stage was chosen.
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Bark pH value were determined in laboratory. Tree bark and soil samples
were dried at room temperature, weighed (0.50 g), put into flasks, shaken with 20
ml 1MKCI for 2 h. Bark pH value was determined with a pH-meter (GPH 014,
Greisinger Electronic).

Lichen and bryophyte species that could not be identified in the field were
collected for identification in the laboratory. Species nomenclature follows (Smith
1996, Hallingback, Holmédsen 2000, Abolina 2002, Piterans 2001, Wruatos,
Hrnarosa 2003, Urnatos, Mruarosa 2004, Smith 2004). Data were analysed with
Canoco for Windows 4.5. programme package using CCA ordination: 49 trees and
36 bryophyte species (species data file) and tree height, age, inclination, bark pH,
DBH, Acer platanoides, Alnus glutinosa, Tilia cordata, Populus tremula, Quercus
robur, (environmental data file) for epiphytic bryophyte community analysis,; 30
trees and 20 epiphytic lichen species (species data file) tree height, age, inclination,
bark pH, DBH, Acer platanoides, Tilia cordata, Quercus robur, (environmental
data file) for epiphytic lichen communities; 38 epixylic bryophyte species and 100
sample plots (species data file), tree species Quercus robur, Alnus glutinosa, Picea
abies, Pinus sylvestris, Betula sp., Tilia cordata, decay stage, DBH (environmental
file) for decayed logs. Data on 35 epigeic bryophyte species in 31 soil sample plots
(species data file) were also investigated in relation to pH, distance to tree, and
organic substance composition (environmental data file)

RESULTS AND DISCUSSION

Bryophyte and lichen checklists are presented in Apppendix 1 and in
Appendix 2, which includes all pupblished and new results. The number of species
may give insight into changes of bryophyte and lichen species communities over
time (Apppendix 1, Appendix 2).

Overall 166 bryophyte species were found in Moricsala Nature Reserve from
1912 to 2008 (Apppendix 1), which represents 1/3 of the Latvian bryoflora and
thus indicates high bryophyte species diversity. Bryophyte species were divided
into six groups depending on habitat characteristics. Most of species were found in
dry or moist forest or in several habitat groups (generalist species). Less bryophyte
species were found in moist grasslands and in anthropogenic habitats (Apppendix 1).

After the first detailed study in Moricsala Island K. Kupffers found 119
bryophyte species. In the next detailed study, the highest bryophyte species
richness was found by A. Abolina (149 species) who found 34 bryophyte species
new to Moricsala Island. Authors of the present study found 92 bryophyte species,
of which 13 were new to Moricsala Island, including Dicranum viride - European
Habitat Directive bryophyte species. The study methods differed for the mentioned
studies, which may be the cause of differences in bryophyte species richness
(Apppendix 1). The authors of the present study studied bryophyte ecology in
forest habitats, while K.Kupffers and A. Abolina were more interested in bryophyte
taxonomy. However, after more detailed bryophyte species richness investigations,
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it might be possible to assess more objectively differences in bryophyte flora
during time.

Differences in bryophyte species richness are not high among the authors in
dry forests (Apppendix 1). The authors of the present article studied in more detail
this habitat type. Some bryophyte species such as Chiloscyphus polyanthos,
Homomallium incurvatum, Jamesoniella autumnalis, Thuidium philibertii have not
been found in recent years. Probably, Thuidium philibertii has vanished as the last
record was in the beginning of the 20" century. On the other hand, Chiloscyphus
polyanthos, Homomallium incurvatum, Jamesoniella autumnalis have been
mentioned as rare or relatively rare after Abolina (2002) and the authors of the
present study might have missed them. New records of epiphytic bryophytes like
Brachythecium populeum, Dicranum viride, Mnium stellare, Pseudoleskeella
nervosa were found recently in Moricsala Island. Increased epiphytic species
richness in recent years could be due to increased tree DBH and shading ensuring
continuity and higher humidity compared to earlier forest structure when woodland
meadows were common. Sphagnum and Drepanocladus species were not found in
recent years. This can be exlained by a changed misture regime or due to
insufficient survey of all habitats. Also, the differences in species richness in
grassland habitats is probably due to insufficient recent survey of this habitat
(Apppendix 1).

Of the recorded species, under protection (specially protected or
microhabitat species in Latvia) are nine bryophyte species, 11 bryophyte species
are red-listed in Latvia, ten WKH indicator species, two WKH specialist species.

A. Piterans studied lichens in Moricsala Island in 1973. He found 64 lichen
species, including rare species such as Melanelia elegantula, Pertusaria pertusa,
Opegrapha viridis, and Usnea florida. He found also 28 species new to the Island.
S. Hultengren in 2001 found 28 lichen species and 24 new to Moricsala Island and
10 species new to Latvia — Anisomerideum nyssaegenum, Arthonia arthonioides,
Bacidia fraxinea, Bactrospora dryina, Biatora ocelliformis, Biatoridium
monasteriense, Buellia violaceofusca, Chaenotheca brachypoda, Ch. hispida, and
Sclerophora coniophaea.

Overall 147 lichen species have been recorded for Moricsala Nature Reserve
(Appendix 2). Data in Appendix 2 provide insight into lichen species changes
during 70 years. Overall 13 lichen species are under protection (specially protected
or microhabitat species in Latvia), five lichen species are red-listed in Latvia, nine
are WKH indicator species, 14 are WKH specialist species (Appendix 2).

There is little suitable habitat for epigeic lichen species in Moricsala Island
due to intensive shading in the forest. Epiphytic lichens are more common.
Epixylic lichens were also found on walls of old buildings.

The highest total epiphytic (in average 11.56+2.22, Fig. 2), bryophyte
(8.1£1.52) and bryophyte signal (average 2.44+1.07) species richness was found on
Acer platanoides. Overall lichen (average 3.66+1.15), lichen signal (average
0.44+0.50) species richness was higher on Quercus robur (Fig. 2). Only significant
factors (p<0.05) explaining bryophyte and species ordination were included in
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CCA ordination analysis. Significant factors explaining epiphytic bryophyte
species distribution (Fig. 3) were Alnus glutinosa on CCA axis 1 (r=0.80) and
Quercus robur on CCA axis 2 (r=-0.75). Rhizomnium punctatum, Mnium hornum,
and Lophocolea heterophylla are bryophyte species thet were related with Alnus
glutinosa as a substrate. Bryophyte species common on Quercus robur were
Rhodobryum roseum, Pseudoleskeella nervosa, Mnium stellare, Dicranum viride,
and Plagiomnium affine (Fig. 3a).

Tree species is significant factor influencing epiphytic community
distribution and Acer platanoides is associated with high epiphytic bryophyte
species richness (Barkman 1958, Snall et al. 2004, Ldbel et al. 2006). However,
according to the CCA ordination (Fig. 3a) Alnus glutinosa and Quercus robur were
the most important factors affecting species distribution. Quercus robur is one of
the most important substrate trees for epiphyte distribution also in other forest
stands in Latvia (MeZaka et al. 2008a).
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Figure. 2. Epiphytic bryophyte and lichen species on trees. Data includes 30
studied trees in each sample plot. Abbreviations: Acerplat — Acer platanoides,
Tilicord — Tilia cordata, Querrobu — Quercus robur, T_S — total epiphytic species
richness, B_S — bryophyte species richness, L_S — lichen species richness, B_SS -
bryophyte signal species richness, L_SS — lichen species richness. Signal species
richness include summarized specially protected, microhabitat, red-listed, EU
Directive, WKH specialist and WKH indicator species richness.

A distinct epiphytic lichen community (Fig. 3b) was found on Tilia cordata -
CCA axis 1 (r=0.85). Similar results were found by Mezaka et al. (2008b). Lichen
species such as Chrysotryx candelaris, Lepraria incana, Lecanora argentata,
Opegrapha rufescens, Arthonia vinosa, Lecanora subrugosa, Graphis scripta
occurrence were related with Tilia cordata in the CCA ordination.
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Figure 3. Epiphytic bryophyte (a) and lichen (b) species CCA ordination.

Abbreviations: Bryophytes: Amblser — Amblystegium serpens, Amblsub —
Amblystegium subtile, Amblvar — Amblystegium varium, Anomlon — Anomodon

longifolius, Anomvit — Anomodon viticulosus, Bracoed - Brachythecium
oedipodium, Bracpop - Brachythecium populeum Bracrut — Brachythecium
rutabulum, Bracsal — Brachythecium salebrosum, Dicrmon - Dicranum

montanum, Dicrsco — Dicranum scoparium, Dicrvir — Dicranum viride, Fruldil —
Frullania dilatata, Homatri — Homalia trichomanoides, Homaser — Homalothecium
sericeum, Hylospl — Hylocomnium splendens, Hypncup — Hypnum cupressifome,
Isotalo — Isothecium alopecuroides, Metzfur — Metzgeria furcata, Mniuste —
Mnium stellare, Mniuhor — Mnium hornum, Leucsci — Leucodon sciuroides,
Lophhet — Lophocolea heterophylla, Neckcom — Neckera complanata, Neckpen —
Neckera pennata, Plagaff — Plagiomnium affine, Plagcus - Plagiomnium
cuspidatum, Plagden — Plagiothecium denticulatum, Plaglat — Plagiothecium
latebricola, Platrep — Platygyrium - repens, Pylpoly — Pylaisia polyantha, Pseuner
— Pseudoleskeella nervosa, Raducom - Radula complanata, Rhodros -
Rhodobryum roseum, Rhizpun — Rhizomnium punctatum, Ulotcri — Ulota crispa.
Lichens: Acrogem — Acrocordia gemmata, Arthvino — Arthonia vinosa, Chrycan —
Chrysotrix candelaris, Cladcon — Cladonia coniocraea, Chaefer — Chaenotheca
ferruginea, Grapscr — Graphis scripta, Hypophy — Hypopgymnia physodes,
Ochrand — Ochrolechia androgyna, Lecaarg — Lecanora argentata, Lecaabi —
Lecanactis abietina, Lecasub - Lecanora subrugosa, Lecalep — Lecanora
leptyrodes, Melagla — Melanelia glabratula, Pertama — Pertusaria amara, Peltpra —
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Peltigera praetextata, Leprinc — Lepraria incana, Opegvar - Opegrapha varia,
Parmsax — Parmelia saxatilis, Phlyarg — Phlyctis argena.

Graphis scripta showed a preference for Tilia cordata in another study
(Mezaka et al. 2008a). Other studied environmental variables were not significantly
related to the epiphytic species communities (p>0.05).

In total 100 decayed logs were described, representing six tree species —
Betula sp., Picea abies, Pinus sylvestris, Quercus robur, Tilia cordata, Acer
platanoides. The highest bryophyte species richness (average 5 species per log)
was found on logs in decay stages 3 and 5 (Fig. 4).
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Figure 4. Epixylic bryophyte species richness related to log decay stage.

1 — wood cannot be penetrated with thumbnail, wood is sound, bark is intact,
smaller to medium branches are present; 2 — thumbnail penetrates in the bark till
three centimeters, bark may or may not be attached, wood is sound, bark is
decaying; 3 — thumbnail penetrates till seven centimeters, bark may or may not be
attached, wood is somewhat rotten, the biggest trunks and only larger stubs are
present; 4 — thumbnail penetrates readily, bark is lightly attached, sloughing off or
detached, wood texture is soft, decayed log may assume oval shape; 5 — all wood
texture is squashy and powdered, bark is detached or absent, can be decayed in
pieces, wood is indistinguishable from ground.

Epixylic bryophyte species composition was significantly (p<0.05) related to
log decay stage (r=-0.64) explaining axis 1 and Quercus robur (r=0.66) explaining
axis 2.
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Figure 5. Epixylic bryophyte species composition in a CCA ordination was
related to log decay stage (decay stage) and Quercus robur.

Abbreviations (including only those not mentioned in Fig. 3): Anticur —

Antitrichia curtipendula, Barbatt - Barbilophozia attenuata, Bracalb -
Brachythecium albicans, Bratsal — Brachythecium salebrosum, Callcor -
Calliergon cordifolium, Dicrmaj — Dicranum majus, Dicrpol — Dicranum

polysetum, Eurhsp — Eurhynchium sp., Herzsel — Herzogiella seligeri, Lophozi —
Lophozia sp., Lepirep — Lepidozia reptans, Nowecur — Nowellia curvifolia, Plagcus
— Plagiomnium cuspidatum, Plaglae — Plagiothecium laetum, Pleusch — Pleurozium
schreberi, Polyjup — Polytrichum juniperinum, Ptilcri — Ptilium crista-castrensis,
Ptilpul — Ptilidium pulcherrimum, Rhyttri — Rhytidiadelphus triquetrus, Ricapal —
Riccardia palmata, Tetrpel — Tetraphis pellucida, Thuidel — Thuidium delicatulum,
Sphasqu — Sphagnum squarrosum.

Several bryophyte species preferred logs with a higher decay stage -
Sphagnum squarrosum, Tetraphis pellucida, Calliergon cordifolium, Polytrichum
juniperinum, Rhodobryum roseum, Pleurozium schreberi. Other species —
Homalothecium  sericeum, Dicranum montanum, Platygyrium  repens,
Plagiomnium affine, Ptilidium pulcherrimum were found more on logs with a
lower decay stage (Fig. 5).

Composition of bryophyte species gradually changes depending on decay
stage (Abolina 1979; Crites, Dale 1998; Rambo, Muir 1998; Lindstrom 2003;
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Kushnevskaya et al. 2007, Abolina 2008). The largest number of bryophyte species
was found on logs in the third decay stage, as there can be found not only epixylic
bryophytes that reach their maximum in the mid decay stage, but also epiphytic
bryophytes that can remain on decayed logs till the third and fourth decaying stage,
and also epigeous species (Crites, Dale 1997). The mid decay stages support
epiphytics such as Ptilidium pulcherrimum and Hypnum cupressiforme and
epixylics — Lepidozia reptans, Nowellia curvifolia, Riccardia palmata
(Kushnevskaya et al. 2007, Abolina 2008).

The CCA ordination does not indicate distinct clusters (communities) in
relation to decay stages, possible because:

(1) 17 bryophyte species were found only one time on one decayed log;

(2) Logs in first and fifth decaying stage were less frequent.

Some bryophyte species preferred Quercus robur — Barbilophozia attenuata,
Antitrichia curtipendula, Brachythecium salebrosum, Dicranum majus. This may
be because most of the decayed logs (21 decayed logs) were Quercus robur and
other species species like Ptilium crista-castrensis, Antitrichia curtipendula,
Barbilophozia attenuata, Dicranum majus, Metzgeria furcata were found only on
one decayed log.

Several authors have described the importance of log species in explaining
composition of epixylic vegetation (Abolina 1968; Stokland 2001; Kushnevskaya
et al. 2007).

Epigeic bryophyte communties were related to soil pH (r=0.90) explaining
CCA axis 1, Alnus glutinosa (r=0.70) explaining axis 2 and soil organic substances
(r=0.62) explaining axis 3 (Fig. 6). Several bryophyte species (Mnium hornum,
Rhizomnium punctatum, Brachythecium rutabulum, Plagiothecium cavifolium,
Plagiomnium undulatum, Bryum capillare) were found in sample plots with
relatively higher soil pH value.
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Figure 6. CCA ordination of epigeic bryophyte species in relation to
environmental variables.

Abbreviations: (including only those not mentioned in Fig. 3 and Fig.
5): org (average organic matter content), pH — soil pH, Alnuglut — Alnus
glutinosa, Anomlon — Anomodon longifolius, Brachoed — Brachythecium
oedipodium, Bryucap - Bryum capillare, Callcus — Calliergonella
cuspidata, Calynee - Calypogeia neesiana, Cladflu — Cladopodiella fluitans,
Climden - Climacium dendroides, Eurhhia — Eurhynchium hians, Plagasp —
Plagiochila asplenioides, Plagcav — Plagiothecium cavifolium, Polycom -
Polytrichum commune, Spharus — Sphagnum russowii, Sphapal — Sphagnum
palustre.

Other bryophyte species (Dicranum montanum, Dicranum scoparium,
Polytrichum commune, Nowellia curvifolia) preferred a lower soil pH (Fig.
6). Some bryophyte species (Plagiomnium cuspidatum, Rhizomnium
punctatum Calliergonella cuspidate) were associated with relatively higher
organic matter content in the soil. Also nearness of Alnus glutinosa was
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significant for Climacium dendroides, Calliergonella cuspidata and
Plagiomnium cuspidatum (Fig. 6).

The highest epigeic bryophyte species richness was found in sample plots
located in broad-leaved-Picea abies forest (Fig. 7, bryophyte species in the left part
of the CCA ordination Fig. 6). A stable moisture regime ensured by Sphagnum
species is characteristic in sample plots of broad-leaved-Picea abies forest. As a
result many bryophyte species are found in microtopographic depressions (Vellak
and Ingerpuu 2005), where average pH value is 2.87. These results disagree with
Vellak et.al. (2003), who found higher bryophyte species richness with higher pH
value. Distance to tree was not significant in the present study in contradiction with
Vellak et al. (2003), where bryophyte species richness increased with increasing
distance to tree stem.
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Figure 7. Epigeic bryophyte species in relation to environmental variables in
different studied forest stands. Environmental variable values in a logarithmic
scale.

Probably bryophyte species are soil pioniers before vascular plants establish
in broad-leaved-Alnus glutinosa forest. Soil in this forest type is open without
vascular plants due to a fluctuating water level. Organic content in the studied
forest stands was similar. Probably organic content is variable even in one forest
type. Long-term studies of bryophyte and lichen distribution and ecology are
needed in the future about different habitats in Moricsala Island.
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CONCLUSIONS

1) A diverse bryophyte and lichen flora has been described for Moricsala
Island from 1912 until 2008. Overall 166 bryophyte and 147 lichen
species were found in the present study. Ten bryophyte species and five
lichen species are red-listed (one bryophyte species is protected under
European legislation), 11 bryophyte species and 22 lichen species are
WKH signal species, eight bryophyte species and six lichen species are
protected under Latvian Republic legislation, ten lichen species are new
to the Latvian lichen flora.

2) Epiphytic bryophyte and lichen species richness and composition were
explained mostly by tree species.

3) Epixylic species composition was influenced mostly by log decay stage.

4) Epigeic species composition was mostly affected by forest type, soil pH
and organic substance content in the soil. Some species preferred more
acidic and nutrient-poor soil, while other bryophyte species were found
more on soil more basic and rich in organic content.
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Moricsalas dabas rezervata siinu un kérpju flora saistiba ar augtenes
ipasibam

Anna Mezaka, Liga Strazdina, Linda Madzule, Ligita Liepina, Vija Znotina, Guntis
Brumelis, Alfons Piterans, Svante Hultengren

Kopsavilkums

Raksturvardi: stinas, kérpji, Moricsala, Latvija.

Raksta apkopota informacija par 166 stinu un 147 kérpju sugam. Apkopoti
vesturiskie un pasreiz&jie dati par stinu un kérpju izplatibu Moricsala, Moricsalas Rezervata
veidojot stinu un kérpju sarakstus. Epifitiskas stinas un kérpji, epiksilas un epigeiskas stinas
pétitas atkariba no substrata parametriem. Parametri, kas biitiski ietekm@ stinu un kérpju
izplatibu tika noskaidroti ar CCA ordinacijas metodi. Epifitisko stinu un kérpju izplatibu
butiski ietekmgja koka suga, epiksilo stinu izplatiba visvairak atkariga no kritalas
triidéSanas pakapes, bet epigeisko stinu izplatibu butiski ietekm&ja meza tips, augsnes pH
un organisko vielu saturs augsng.
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Appendix 1
Bryophyte cheklist of Moricsala Nature Reserve

K. A. MeZaka u.c. A. Abolina
Kupffer (2006-2008) (1979)
(1931)

1. Dry forests, dominated tree species — Q uercus robur,
Tilia cordata, Pinus sylvestris

Amblystegium subtile (Hedw.) Schimp.

*Anomodon longifolius (Brid.) Hartm.

*Anomodon viticulosus (Hedw.) Hook. & Taylor

++|+] +

Atrichum undulatum (Hedw.) P.Beauv.

+| +[+[+] +

Brachythecium albicans (Neck. ex Hedw.) Schimp.

+| | ||+ +

Brachythecium populeum (Hedw.) Schimp.

Brachythecium reflexum (Starke) Schimp.

Brachythecium salebrosum (Hoffm. ex F.Weber & + + +
D.Mohr) Schimp.

Callicladium haldanianum (Grev.) H.A.Crum

Chiloscyphus polyanthos (L.) Corda

+

Cirriphyllum piliferum (Schreb. ex Hedw.) Grout

at@Dicranum viride (Sull. & Lesq.) Lindb.

Eurhynchium striatum (Schreb. ex Hedw.) Schimp.

+| +| +| +

Homalothecium sericeum (Hedw.) Schimp.

Homomallium incurvatum (Schrad. ex Brid.) Loeske

Hypnum imponens Hedw.

*1sothecium alopecuroides (Lam. ex Dubois) Isov.

+| | +] ]|+

*Jamesoniella autumnalis (DC.) Steph.

Mnium stellare Reichard ex Hedw.

Orthotrichum patens Bruch ex Brid.

Orthotrichum speciosum Nees

Plagiothecium succulentum (Wilson) Lindb.

+| 4| +] +
+| 4| +] +

Platygyrium repens (Brid.) Schimp.

Pseudoleskeella nervosa (Brid.) Nyholm

+

Ptilium crista-castrensis (L. ex Hedw.) De Not.

+| +| +] +

Rhodobryum roseum (Hedw.) Limpr.

Thuidium philibertii Limpr.

+| 4| +] +

Tortula ruralis (Hedw.) F.Web. & D.Mohr

2. Swamp forests, dominated tree species — Quercus
robur, Picea abies, Alnus glutinosa

Amblystegium varium (Hedw.) Lindb.

4L X(Antitrichia curtipendula (Timm ex Hedw.) Brid.




FZ A. MeZaka, L. Strazdina, L. MadZule, L. Liepina, V. Znotina, G. Briamelis, A. Piterans, S. Hultengren

Aulacomnium palustre (Hedw.) Schwagr. + +

#3XBarbilophozia attenuata (Schleich.) K. Muell.

Blepharostoma trichophyllum (L.) Dumort. +

Calypogeia neesiana (C. Massal &. Carestia) Miill Frib + +
Calypogeia trichomana (Linn.) Corda + +

Chiloscyphus pallescens (Ehrh. Ex Hoffm.) Dum. +
Cladopodiella fluitans (Nees) Joerg. *
Dicranella cerviculata (Hedw.) Schimp. + + *
Dicranum polysetum Sw. ex Anon. + + +
Eurhynchium hians (Hedw.) Sande Lac. + *
Hypnum pallescens (Hedw.) P.Beauv. +

*+Jungermannia leiantha Grolle +
Leptodictyum riparium (Hedw.) Warnst. + +

Leskea polycarpa Ehrh. ex Hedw. +
aLophocolea minor Nees +

Lophocolea sp. +
Lophozia sp. +
a2 t*Neckera complanata (Hedw.) Huebener + +
Plagiochila asplenioides (L.) Dum. * *
Plagiomnium elatum (Bruch & Schimp.) T.J.Kop. + +

Plagiomnium ellipticum (Brid.) T.J.Kop. *
Plagiomnium medium (Bruch & Schimp.) T.J.Kop. + +

aXX(Plagiothecium latebricola Schimp. + * *
Plagiothecium nemorale (Mitt.) A.Jaeger + +

Polytrichastrum formosum Hedw. + +

Rhizomnium punctatum (Schreb. ex Hedw.) T.J.Kop. + + +
Riccardia latifrons (Lindb.) Lindb. + * +
aXXRiccardia palmata (Hedw.) Carruth. * + +
Scleropodium purum (Hedw.) M.Fleisch. + + *
Sphagnum angustifolium (C.E.O.Jensen ex Russow) + +

C.E.O.Jensen

Sphagnum capillifolium Scop. * *

Sphagnum centrale C.E.O.Jensen +

Sphagnum fallax (H.Klinggr.) H.Klinggr. + +

Sphagnum fimbriatum Wilson +

Sphagnum girgensohnii Russow +

Sphagnum magellanicum Brid. +

Sphagnum palustre L. + + +
Sphagnum riparium Angstr. + + +
Sphagnum russowii Warnst. + + +
Sphagnum squarrosum Crome * + +
Sphagnum teres (Schimp.) Angstr. +
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Straminergon stramineum (Dicks. ex Brid.) Hedends

Thuidium recognitum (Hedw.) Lindb.

Thuidium tamariscinum (Hedw.) Schimp.

+| 4| +] +
+| 4| +] +

Ulota bruchii Hornsch. ex Brid.

3. Wetlands along coast of Moricsala Island, where
Alnus glutinosa, Salix sp., Betula pendula dominate

Brachythecium mildeanum (Schimp.) Schimp. ex Milde

Bryoerythrophyllum recurvirostrum (Hedw.) P.C.Chen

Bryum bimum (Schreb.) Turner

Bryum capillare Hedw.

Bryum turbinatum (Hedw.) Turner

+| 4| +| +| +
+
+

Calliergonella lindbergii (Mitt.) Hedends

Campylophyllum sommerfeltii auct. eur. non (Brid.)
Mitt.

Cephalozia bicuspidata (L.) Dum.

Dicranella heteromalla (Hedw.) Schimp.

Drepanocladus polygamus (Schimp.) Lange &
C.E.O.Jensen

+

Encalypta streptocarpa Hedw.

+

Eurhynchiastrum pulchellum (Hedw.) Ignatov &
Huttunen

Fissidens adianthoides Hedw.

Pellia sp.

Plagiothecium cavifolium (Brid.) Z.lwats.

Pohlia cruda (L. ex Hedw.) Lindb.

Pseudobryum cinclidioides (Huebener) T.J.Kop.

+| |+ | +]

Tortula subulata Hedw.

4. Moist grasslands dominated by Carex sp.

#1XBryum neodamense Itzigs. ex Mull.Hal.

Calliergon giganteum (Schimp.) Kindb.

Cratoneuron filicinum (L. ex Hedw.) Spruce

+| +| +| +

Drepanocladus cossonii (Schimp.) Loeske

Drepanocladus sendtneri (Schimp. ex H.Mll.) Warnst.

Helodium blandowii (F.Weber & D.Mohr) Warnst.

Pohlia wahlenbergii (F.Web. & D.Mohr) A.L.Andrews

a2 tPseudocalliergon lycopodioides (Brid.) Hedends

Rhytidiadelphus subpinnatus (Lindb.) T.J.Kop.

Sphagnum contortum Schultz

+
| | ] | ] | | ] ] ]

Warnstorfia exannulata (Schimp.) Loeske

5. Anthropogenic habitats (broken soil, pastures,
ditches, buildings)




F4 A. MeZaka, L. Strazdina, L. MadZule, L. Liepina, V. Znotina, G. Briamelis, A. Piterans, S. Hultengren

Barbula unguiculata Hedw.

Bryum argenteum Hedw.

Dicranella varia (Hedw.) Schimp.

Dicranum bonjeanii De Not.

Grimmia pulvinata (Timm ex Hedw.) Sm.

Orthotrichum affine Schrad. ex Brid.

Orthotrichum gymnostomum Bruch ex Brid.

+| |+ | | ] ]+

Schistidium apocarpum (Hedw.) Bruch & Schimp.

6. Generalist species — distributed in various habitats

Amblystegium serpens (L. ex Hedw.) Schimp.

Aulacomnium androgynum (Hedw.) Schwagr.

+

Brachytheciastrum velutinum (Hedw.) Ignatov & +
Huttunen

Brachythecium oedipodium (Mitt.) A.Jaeger

Brachythecium rutabulum (L. ex Hedw.) Schimp.

Bryum caespiticium Hedw.

Bryum pseudotriquetrum (Hedw.) P.Gaertn. et al.

Calliergon cordifolium (Hedw.) Kindb.

Calliergonella cuspidata (L. ex Hedw.) Loeske

o S S I S I
+H 4]+ +] +| |+

Campylium stellatum (Schreb. ex Hedw.) Lange &
C.E.O.Jensen

Ceratodon purpureus (Hedw.) Brid.

Climacium dendroides (Hedw.) F.Weber & D.Mohr

Dicranum flagellare Hedw.

+| 4| +] +
+| 4| +] +

Dicranum majus Sm.

Dicranum montanum Hedw.

+

Dicranum scoparium Hedw.

+

Drepanocladus aduncus (Hedw.) Warnst.

Eurhynchium angustirete (Broth.) T.J.Kop.

Frullania dilatata (L.) Dum.

Funaria hygrometrica Hedw.

Herzogiella seligeri (Brid.) Z.lwats.

*Homalia trichomanoides (Hedw.) Brid.

+| 4| +| +| +

Hylocomium splendens (Hedw.) Schimp.

+| | +] ]| +]

Hypnum cupressiforme Hedw.

Jungermannia lanceolata L.emd. Schrad.

Lepidozia reptans (L.) Dum.

Leptobryum pyriforme (Hedw.) Wilson

Leucodon sciuroides (Hedw.) Schwagr.

Lophocolea heterophylla (Schrad.) Dum.

Marchantia polymorpha L.

| | | | ] | ] | ] ] ] ] ] ] ]

+| +| +| +]| +| +| +

Metzgeria furcata (L.) Dum.
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Mnium hornum Hedw.

Mnium rugicum (Laur.) Bruch & Schimp.

~*Neckera pennata Hedw.

Nowellia curvifolia (Dicks.) Mitt.

+| +| |+ +

Plagiomnium affine (Blandow) T.J.Kop.

Plagiomnium cuspidatum (Hedw.) T.J.Kop.

Plagiomnium undulatum (Weiss ex Hedw.) T.J.Kop.

Plagiothecium denticulatum (L. ex Hedw.) Schimp.

Plagiothecium laetum Schimp.

Pleurozium schreberi (Willd. ex Brid.) Mitt.

Pohlia nutans (Hedw.) Lindb.

| | ] | ] | | ] ] +H]

Polytrichum commune Hedw.

Polytrichum juniperinum Willd. ex Hedw.

Polytrichum longisetum Sw. ex Brid.

Preissia quadrata (Scop.) Nees.

Ptilidium pulcherrimum (G. Web.)

Pylaisia polyantha (Hedw.) Schimp.

Radula complanata (L.) Dum.

Rhytidiadelphus squarrosus (L. ex Hedw.) Warnst.

Rhytidiadelphus triquetrus (Hedw.) Warnst.

Tetraphis pellucida Hedw.

Thuidium delicatulum (L. ex Hedw.) Schimp.

S S S e I I I R R R R R I A s

| | ] | ] | ] ] | ] | ] ] ] ] ]+

+| |+ | +] ] ]+

*Ulota crispa (Hedw.) Brid.

Explanations: # - red-listed species in Latvia (Abolina 1994, Piterans & Vimba
1996), ® - European Habitat Directive species (EU 1992), ¥t - specially protected
or microhabitat species in Latvia (MK 2000b, MK 2001), * - WKH indicator
species (Ek et al. 2002), ( - WKH specialist species (Ek et al. 2002). A. MeZaka
u.c. 2006-2008 including Liga Strazdina, Linda Madzule, Ligita Liepina, Vija
Znotina, Guntis Briimelis.

Appendix 2.
Lichen cheklist of Moricsala Nature Reserve
K. A. Sv.
Species name Kupffer | Piterans Hultengren
(1931) (1973) (2001)
*Acrocordia gemmata (Ach.) A. Massal + +
Anaptychia ciliaris (L.) Korb. + +
eAnisomerideum nyssaegenum (Ellis & Everh.) R.C. Haris +
eArthonia arthonioides (Ach.) A. L. Sm. +
Lt(Arthonia byssacea (Weigel) Almg. +
Yt(Arthonia cinereopruinosa Schaer. +
Arthonia radiata (Pers.) Ach.
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+

*Arthonia vinosa Leight.

Anisomeridium nyssaegenum (Ellis & Everh.) R. C. Harris
Arthothelium ruanum (A. Massal.) Kdrb.

Bacidia arnoldiana Kérb.

eBacidia fraxinea Lonnr

Bacidia polychroa (Th.Fr.) Kérb.

*Bacidia rubella (Hoffm.) A. Massal

Bacidia subincmpta (Nyl.)Arnold

e(Bactrospora dryina (Ach.) A. Massal

eBiatora ocelliformis (Nyl.) Arnold

eBiatoridium monasteriense J.Lahm ex Kérb

Bryoria capillaris (Ach.) Brodo & D. Hawksw +
Bryoria chalybeiformis (L.) Brodo & D. Hawksw. +
Bryoria fuscescens (Gyeln.) Brodo & D. Hawksw. +
Buellia griseovirens (Turner & Borrer ex Sm.) Almb.
Buellia punctata (Hoffm.) A. Massal. +
o(Buellia violaceofusca G. Thor & Muhr
Yt(Calicium adspersum Pers.

Calicium quercinum Pers.

Calicium glaucellum Ach.

Calicium salicinum Pers.

Calicium viride Pers. +
Caloplaca flavorubescens (Huds.) J. R. Laundon +
(Caloplaca lucifuga G. Thor
Candelariella xanthostigma (Ach.) Lettau +
Cetraria chlorophylla (Willd.) Vain. +
e *Chaenotheca brachypoda (Ach.) Tibell +
Chaenotheca brunneola (Ach.) Miill.Arg. +
$X¥(Chaenotheca chlorella (Ach. ) Miill. Arg. + +
Chaenotheca cinerea (Pers.) Tibell +
Chaenotheca chrysocephala (Turner ex Ach.) Th. Fr. +
Chaenotheca ferruginea (Turner & Borrer) Mig. +
Chaenotheca furfuracea (L.) Tibell +
eChaenotheca hispidula (Ach.) Zahlbr. +
¥t(Chaenotheca phaeocephala (Turner) Th. Fr. +
Chaenotheca stemonea (Ach.) Miill. Arg. +
Chaenotheca trichialis (Ach.) Th. Fr. +
Chrysotrix candelaris (L.) J. R. Laundon + +
Cladina rangiferina (L.) Nyl. +
Cladina arbuscula (Wallr.) Hale & W. L. Culb.
Cladonia botrytes (K. G. Hagen) Willd.
Cladonia cenotea (Ach.) Schaer. +
Cladonia coniocraea (Flérke) Spreng. +
Cladonia crispata (Ach.) Flot.
Cladonia digitata (L.) Hoffm.
Cladonia fimbriata (L.) Fr.
Cladonia macilenta Hoffm.
Cladonia ochrochlora Flérke
(Cladonia parasitica (Hoffm.) Hoffm. +
Cladonia pyxidata (L.) Hoffm.
Cladonia squamosa Hoffm. +
LX¥(Cliostomum corrugatum (Ach.: Fr.) Fr

Cliostomum griffithii (Sm.) Coppins in D. Hawksw. Et al.
Cyphelium inquinans (Sm.) Trevis

Dimerella pineti (Ach.) Vezda

Evernia prunastri (L.) Ach. + +
*Graphis scripta (L.) Ach. + +

|+

++ [+ +]+

+

+

+

++ |+ +]|+

+

+ |+ |+ ]+
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Hypocenomyce scalaris (Ach.) M. Choisy + +
Hypogymnia physodes (L.) Nyl. + + +
Hypogymnia tubulosa (Schaer.) Hav. + +
Imshaugia aleurites (Ach.) S. L. F. Meyer +
*Lecanactis abietina (Ach.) Karb. +
Lecanora albella (Pers.) Ach. +

Lecanora allophana Nyl. + + +
Lecanora argentata (Ach.) Malme + + +
Lecanora carpinea (Ach.) Vain. + + +
Lecanora chlarotera Nyl. + +
Lecanora hagenii (Ach.) Ach. +

Lecanora leptyrodes (Nyl.) Degel. +

Lecanora populicola (DC.) Duby +

Lecanora sambuci (Pers.) Nyl. +

Lecanora subrugosa Nyl. +

Lecanora symmicta (Ach.) Ach. +

Lecanora varia (Hoffm.) Ach. +
Lecidea nylanderi (Anzi) Th. Fr. +
Lecidella euphorea (Florke) Hertel + +

Lepraria incana (L.) Ach. +
#(Lobaria pulmonaria (L.) Hoffm. + + +
Loxospora elatina (Ach.) A. Massal. +
aMelanelia elegantula (Zahlbr.) Essl. +

Melanelia exasperata (De Not.) Essl. +

Melanelia exasperatula (Nyl.) Essl. +
Melanelia fuliginosa (Fr. Ex Duby) Essl. +
Melanelia glabratula (Lamy) Essl. + +

Melanelia olivacea (L.) Essl. + +

Melanelia subaurifera (Nyl.) Essl. +

Micarea prasina Fr. +
Micocalicium disseminatum (Ach.) Vain. +
Mycoblastus fucatus (Stirt.) Zahlbr. +
Ochrolechia androgyna (Hoffm.) Arnold +

Ochrolechia subviridis (Hgeg) Erichsen +
Opegrapha rufescens Pers. + +
Opegrapha varia Pers. + +
40pegrapha viridis (Pers. ex Ach.) Behlen& Desberger + +
Opegrapha vulgata Ach. +
Parmelia saxatilis (L.) Ach. +

Parmelia sulcata Taylor + +

Peltigera canina (L.) Willd. + +

Peltigera polydactyla (Neck.) Hoffm. + +

Peltigera praetextata (Flérke ex Sommerf.) Zopf +
Peltigera rufescens (Weiss) Humb. +

Pertusaria albescens (Huds.) M.Choisy & Werner + +
Pertusaria amara (Ach.) Nyl. + + +
Pertusaria coccodes (Ach.) Nyl. +

Pertusaria coronata (Ach.) Th. Fr. +

*Pertusaria flavida (DC.) J. R. Laundon + +
Pertusaria leioplaca DC. + + +
Pertusaria multipuncta (Turner) Nyl. +

a*Pertusaria pertusa (Weigel) Tuck. + +
Pertusaria hemisphaerica (Florke ) Erichsen +
Pertusaria pupilaris (nyl.) Th. Fr. +
Phaeophyscia ciliata (Ach.) Moberg +

Phaeophyscia endophoenica (Harm.) Moberg. +
Phlyctis argena (Spreng.) Flot. +
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*Phlyctis agelaea (Ach.) Flot.

Physcia adscendens (Fr.) H. Olivier
Physcia aipolia (Ehrh. ex Humb.) Fiirnr.
Physcia stellaris (L.) Nyl.

Physcia tenella (Scop.) DC.

Physconia distorta (With.) J.R. Laundon +
Placienthiella uliginosa (schrad.) Coppins & P. James
Platismatia glauca (L.) W. L. Culb. & C. F. Culb. +
Pseudevernia furfuracea (L.) Zopf + +
Pyrrospora quernea (Dickson) Kérb.
Ramalina calicaris (L.) Fr. + +
Ramalina baltica Lettau

Ramalina farinacea (L.) Ach.

Ramalina fastigiata (Pers.) Ach.

Ramalina fraxinea (L.) Ach.

Ramalina pollinaria (Westr.) Ach.

o(Sclerophora coniophaea (Norman) J.Mattson & Middenb.
Scoliciosporum chlorococcum (Grewe ex Stenh.) Vezda
(Thelothrema lepadinum (Ach.) Ach.

Usnea filipendula Stirt.

aUsnea florida (L.) Weber. ex F. H. Wigg. +
Usnea hirta (L.) Weber ex F. H. Wigg. +
Usnea subfloridana Stirt.
Vulpicida pinastri (Scop.) J-E. Mattson & M. J. Lai +
Xanthoria parietina (L.) Th. Fr. + + +
Xanthoria polycarpa (hoffm.) Th. Fr. Ex Rieber +

+

[+ ]+

+

|||+ ]+

+ |+ |+ +
+ |+ |+ +

++]|+|+]+

+|+[+]+

Explanations: e — new species to Latvian lichenoflora, other explanations after
Appendix 1.
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ROBEZSUGU HOROLOGISKA ANALIZE UN VEGETACIJAS
MIGRACIJA LATVIJA

Maris Laivin§
Latvijas Universitates Biologijas institiits,
Mieraiela 3, Salaspils, LV-2169, e-pasts:m.laivins@inbox.Iv

Tre$a dala Latvijas floras autohtono sugu (apméram 400) atrodas areala robezzona (tuvu areala
robezai), Latvija tas ir ar ierobezZotu izplatibu, sastopamas tikai vai galvenokart kada valsts dala un parasti ir
retas vai |oti retas. |. Fatare §Ts sugas ir nosaukusi par robezsugam (range-marginal species). STs sugas ir
Latvijas floras informativaka un dinamiskaka floras dala.

RobezZsugu grupu arealu zonalitdtes un kontinentalitates tipu struktlra ir krasi at$kiriga: Piejras,
Rietumlatvijas un Dienvidlatvijas robezsugu grupam raksturigas temperatas-submeridionalas okeaniskas,
Dienvidaustrumlatvijai un Daugavas ielejai — submeridionalas-meridionalas kontinentalas, bet Austrumlatvijai
— boreotemperatas subkontinentalas un kontinentalas izplatibas sugas.

Robezsugu horologiskas struktlras Tpatnibas |auj prognozét iespéjamo augu sabiedribu izplati$anos
nakotné mainigos vides apstaklos. Saldidens augdja (Potamogetonetea) daudzveido$anas sagaidama
Piejara un Austrumlatvija, smiltaju un zalaju sabiedribu (Corynephorion canescentis, Koelerion glaucae,
Mesobromion erecti, Geranion sanguinei) izplatiS$anas sagaidama Piejara, Dienvid- un Dienvidaustrumlatvija,
bet temperato subokeanisko un subkontinentdlo meza sabiedribu veido$anas — Rietumlatvija (Fagion, Tilio
platyphylli-Acerion pseudoplatani) un Dienvidaustrumlatvija (Pulsatillo-Pinetea, Carpinion betuli).

Raksturvardi: robezsugas, arealu zonalitates tipi, aredlu kontinentalitates tipi, augu sabiedribu migracija,
Latvija.

IEVADS

Latvija fitogeografiska skatfjuma ir tipiska robeZteritorija, kas atrodas
borealas un temperatas floras zonas (dienvidu - ziemelu gradients), ka arl
Centraleiropas un sarmatiskas floras provinces (rietumu - austrumu gradients)
kontaktjosla. Tapéc daudzu augu sugu areala robeza §kérso Latviju vai atrodas tai
tuvu, parasti §is sugas atrod tikai kada noteikta Latvijas regiona, nereti specifiskos
biotopos, bet citur nav sastopamas. Sadas augu sugu izplatibas regionalas Tpatnibas
Latvija ir konstatgjis N. Malta, norobezojot Kurzemes, Vidzemes un Augszemes
floras elementus (Malta 1934, 1935, 1938).

Paslaik Latvijas flora ir pari par 1300 (72% visu sugu) autohtono vaskularo
augu sugu (Gavrilova, Sulcs, 1999). Vairums to ir borealas, temperatas un
submeridionalas Holarktikas sugas, kam ir plasi areali un kas ir saméra vienmerigi
izplatitas visa Latvijas teritorija. Tomér tresa dala autohtono sugu (ap 400 sugas),
kas Latvija atrodas areala robezzona, ir ar ierobezotu izplatibu (sastopamas tikai
vai galvenokart kada valsts dala) un parasti pie mums ir retas vai loti retas.

I. Fatare ir apkopojusi datus par §Im sugam, sastadijusi to izplatibas kartes
(410 sugam) un nosaukusi tas par robezsugam (Fatare 1992). Nemot véra $o sugu
izplatibas ipatnibas (sugas atradnpu koncentraciju kada noteikta regiona), 1. Fatare
tas ir sadalijusi 16 kvalitativas jeb regionalas sugu grupas. Saja darba I. Fatares
regionalas sugu grupas esam nedaudz parveidojusi (mazakas nav nemtas véra, bet
daZas grupas ir apvienotas), iegistot 8 regionalas robezsugu (sk. pielikumu)
grupas:
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1. Piejiras sugu grupa — sugas sastopamas tikai vai galvenokart Piejuras
zemiené ($aja grupa nav ieklautas tipiskas juras pickrastes sugas, kas
sastopamas vienigi iesalas augtenés un kapu zona), ka arT retumis
Daugavas un Gaujas ieleja (72 sugas);

2. Kurzemes sugu grupa — sugas sastopamas tikai vai galvenokart Latvijas
rictumos: Rietumkursa, Austrumkursa un Ventaszemé (30 sugas);

3. Kurzemes un Zemgales sugu grupa — sugas sastopamas Latvijas rietumu,
dienvidu un dienvidaustrumu dala, tas nav sastopamas vai ir loti retas uz
ziemeliem no Daugavas (41 suga);

4. Kurzemes, Zemgales un Vidzemes sugu grupa — sugas izplatitas Rietum-
un Viduslatvija, iznpemot tas austrumu dalu (29 sugas);

5. Dienvidlatvijas sugu grupa — sugas sastopamas galvenokart Latvijas
dienviddala, ziemelu virziena to izplatiba pakapeniski samazinas (43
sugas);

6. Dienvidaustrumlatvijas sugu grupa — sugas izplatitas galvenokart valsts
dienvidaustrumos: Aug$zemé un Latgales augstienes dienvidu dala (59
sugas);

7. Daugavas un Gaujas ieleja sugu grupa — sugas sastopamas tikai vai
galvenokart Daugavas ieleja, dazas arT Gaujas ieleja (28 sugas);

8. Latgales sugu grupa — sugas sastopamas gandriz visa Latvija, bet to
sastopamiba krasi samazinas rietumu virziena (53 sugas).

Veicot analizi més piepémam, ka sugas ar ierobezotu izplatibu
fitogeografiski ir informativaka floras sugu kopa (1) un dinamiskaka floras dala
(2), kas jutigi un atri signalizé par parmaipam flora, vegetacija un ari vide.
Mainoties vides apstakliem, iesp&jama $o sugu sastopamibas izmainas, seviski —
klimata sasilSanas un vides eitrofikacijas del, kas visstiprak jutama tie$i aukstas un
mérenas joslas regionos, tatad arT Latvija.

ROBEZSUGU AREALU TIPI

Latvijas floras geografisko un florogenétisko savdabibu analiz&jot, veikta
robezsugu arealu geografiskas struktiiras analize, balstoties uz Eiropa lietoto arealu
geografisko klasifikaciju (Meusel et al., 1965; Jager, 1968; Walter, Straka, 1970).
Informativakais ir arealu zonalitates grupu (dienvidu — ziemelu dimensija) un
arealu kontinentalitates grupu (rietumu — austrumu dimensija) spektrs. Izmantojot
datu bazi BETA (Laivigs, 1988), 357 robezsugam (iznemot jiiras pickrastes salo
augtenu un kapu sugas), analizEta arealu zonalitates un kontinentalitates grupu
struktiira.

Arealu zonalo tipu spektrs robezsugam bitiski atSkiras no Latvijas floras
kop&ja spektra (1. tab.). Latvijas flora valdosas ir polizonalas sugas (40.9% no sugu
kopskaita) ar plaSiem, vairakas biogeografiskas zonas aptveroSiem arealiem
Holarktika, ka arT citas floras valstis. Robezsugu kopa polizonalo elementu ir loti
maz, lielakais Tpatsvars ir sugam ar temperatu-submeridionalu izplatibu
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(galvenokart subatlantiskas Centraleiropas, sarmatiskas un pontiskas floras
elementi), bet arT S0 sugu sadalfjums robezsugu grupas ir nevienmerigs.
Vislielakais temperato-submeridionalo sugu Tpatsvars ir Dienvidlatvijas robeZsugu
grupa (79.1%), bet viszemakais — Latgales robezsugu grupa (26.4%). Savukart
Latgales sugu grupai ir raksturigi boreotemperatie (49.1%), ka ar1 borealie un
arktoborealie areali (9.4%), kas liecina par liclaku boreala bioma elementu
ipatsvaru Latvijas austrumu dalas biota. Daugavas un Gaujas iclejas, ka arl
Kurzemes un Zemgales robezsugam (uz dienvidiem no Daugavas) raksturigi
submeridionali-meridionali areali (attiecigi 40.8% un 26.7% sugu), kas reprezenté
galvenokart kserofito zalaju augaju.

1. tabula.
Arealu zonalo tipu struktiira (sugu skaits %)
The structure of range zonal typs (number of species %)

Robezsugu regionala grupa
Regional range-marginal species group

= Latvijas flora
(3]
Arealu zonalitates tips 0 IS Flore_l of
- - - .S, = Latvia
Range zonality typs 5 5 S = =
» 2w > o = 2 - (Darape
0 & 2o | 22 S S < ¢ |1989)
£ | € == = =} S . 8
] 5] 8| s S = S < =
= N N N N c = o=
D 5 SE| 535 @ 3 o 33 2
2 3] = = = & © I
=™ Y4 ¥ N Y > [a] o= oo —
Polizonalais
29 |67 |98 103 |46 6.8 3.7 5.7 40.9

Polyzonal

Borealais un
arktoborealais 14 - - - - - - 9.4 1.7
Boreal and arctoboreal

Boreotemperatais

Boreotemperate 116 |33 |- 3.4 2.3 119 14.8 491 (82

Temperatais

Temperate 129 |26.7 |9.8 20.7 |47 20.3 3.7 9.4 9.2

Temperatais-
submeridionalais
Temperate-
submeridional
Submeridionalais un
meridionalais 39 |66 |267 |68 |93 |102  |408 |- 7.0
Submeridional and
meridional

67.3 |56.7 [53.7 |58.8 [79.1 |50.8 370 |26.4 |[33.0
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2. tabula

Arealu kontinentalitates tipu struktiira (sugu skaits, %)
The structure of range continentality typs (number of species %)

RobeZsugu regionala grupa Regional range-marginal species group
& |,
Arealu é S Latvijas
kontinentalitates » = 8 flora Flora
tips c c = 3 c of Latvia
. . =] =] S =2 S
Continentality @ 2 o o @ g 3 P (®arape
ki 3] —_ < © »

range typs 2 1S £ = € E b=} k=l 2 @ 1989)*

= & = S 2 2 =g [

by = = £ s o [3) [3) 3 2

o =] = S = = = < <

- v AN x> a a a |
Indiferentais 14 3.3 - - 2.3 3.4 - 1.9 7.7
Indifferent
Okeaniskais 51.4 | 30.0 29.3 345 4.7 6.8 - - 8.5
Oceanic
Subokeaniskais 35.7 53.4 61.0 55.1 674 | 373 37.1 22.6 56.9
Suboceanic
Subkontinentalais 4.3 6.7 2.4 10.4 18.6 22.0 259 20.8 10.7
Subcontinental
Kontinentalais 7.2 6.6 7.3 - 7.0 305 37.0 54.7 13.7
Continental

* Pec I.Fatares datiem Latvija ir 2.5% litoralas sugas (iesalo augtenu un kapu), kuras nav ieklautas

tabula.
* According to 1. Fatare (®@arape, 1989), 2.5% of total species number are littoral (saline and dune

plants) and are not included im the table.

Arealu kontinentalitates tipu spektra robezsugu grupas, tapat ka visa Latvijas
flora, doming€ subokeaniskais arealu tips (2.tab.), bet galvena robezsugu arealu
geografiska ipatniba ir okeanisku, subkontinentalu un kontinentalu arealu
kvantitativas atSkiribas un seciga to maina no rietumiem uz austrumiem. Latvijas
rietumos — starp Piejiiras rakstursugam vairak par pusi ir sugas ar okeanisku
izplatibu (51.4%, jeb seSas reizes vairak neka Latvijas flord), uz austrumiem to
daudzums pakapeniski samazinas, un starp Daugavas ielejas un Latgales
robezsugam okeaniskas izplatibas sugu nemaz nav. Toties iek$zemes regionalo
sugu grupas pieaug sugu Ipatsvars ar subkontinentalu un kontinentalu izplatibu.
Latgales grupai kontinentalu sugu ipatsvars ir astonas reizes lielaks neka Piejuras,
Kurzemes un Zemgales grupam un Cetras reizes lielaks neka visa Latvijas flora.
Liels subkontinentalo un kontinentalo sugu Tpatsvars raksturigs v&l divam
regionalajam grupam — Dienvidaustrumlatvijas, ka ari Daugavas un Gaujas iclejas
sugam. Peéc robezsugu grupu arealu kontinentalitates tipu Iidzibas nodalas tris
robezsugu kopas (1.att.).
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1. attéls. Regionalo robeZsugu klasteranalizes dendogramma
Figure.1. Cluster analysis for the regional groups of the range-marginal species

Regionalas robezsugu grupas / Regional groups of the range-marginal species: 1 —
Piejuras, 1 — Kurzemes, 3 — Kurzemes un Zemgales, 4 — Kurzemes un Vidzemes, 5
— Dienvidlatvijas, 6 — Dienvidaustrumlatvijas, 7 — Daugavas un Gaujas ielejas, 8 —
Latgales.

RobeZsugu kopas / Range-marginal species clusters: | — Piejaras, II — Rietum- un
Viduslatvijas, 111 — Austrumlatvijas.

Pirmaja kopa ir tikai viena robezsugu grupa — Piejuras robezsugas ar lielu
okeanisko, bet niecigu subkontinentalo un kontinentalu sugu ipatsvaru. Otraja —
Rietum- un Viduslatvijas sugu kopa ir 4 regioni — Kurzeme, Kurzeme un Zemgale,
Kurzeme un Vidzeme, ka arT Dienvidlatvija ar liclako subokeanisko sugu ipatsvaru
(> 50.0%), bet tresaja — Austrumlatvijas kopa ir trTs regionalo sugu grupas —
Dienvidaustrumlatvijas, Daugavas un Gaujas, ka ar1 Latgales sugas ar liclu
subkontinentalo (>20.0%) un kontinentalo sugu (>30.0%) Tpatsvaru.

ROBEZSUGU FITOSOCIOLOGISKA VALENCE

Augu sabiedribas, ka zinams, diagnosticé p&c noteiktam uzticamo jeb
rakstursugu kopam, starp kuram, protams, ir arT robezsugas. Acim redzot, jo vairak
robezsugu ir starp sintaksonu (augu sabiedribu) rakstursugam, jo savdabigaks ir
attiecigad regiona augu sabiedribu sastavs un lielaka ir robezsugu loma augaja
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transformacija. RobeZsugas un to sintaksonomiska valence atspogulo ne tikai
aktudlo regiona augaja kompoziciju, bet dod iesp&ju rekonstruét augu sabiedribu
sastavu pagatné un paredzét iesp&amo attistibu nakotné. Tapéc tris regionalajam
robezsugu kopam (Piejuras, Rietum-, Viduslatvijas un Austrumlatvijas), kas
atSkiras péc arealu struktiras, ir analizéta robezsugu sinatksonomiska (augu
sabiedribu klase, savieniba) piederiba.

Apjomigaja Piejiiras robezsugu kopa liela loma ir divu augu sabiedribu
grupu sintaksonu — saldaidenstilpju (ezeru) un purvu, ka arf antropogéno virsaju un
plavu (zalaju) rakstursugam. Ezeru un purvu sabiedribu rakstursugas ir Najas
marina, Nymphoides peltata, Ranunculus peltata (Potamogetonetea), Hydrocotyle
vulgaris, Drosera intermedia, Rhynchospora fusca, Carex davalliana, Schoenus
ferrugineus, Tofieldia calyculata (Scheuchzerio — Caricetum nigrae), Montia
fontana, Cardamine flexuosa, Ranunculus hederaceus (Montio — Cardaminetea) un
Viola uliginosa, Juncus squarrosus, Erica tetralix (Oxycocco — Sphagnetea ).
Antropogéno virsaju un zalaju rakstursugas ir Botrychium simplex, Galium
pumilum, Pedicularis sylvatica, Euphrasia micrantha (Calluno - Ulicetea),
Alyssum gmelini, Taraxacum laevigatum, Hornungia petrea, Carex ligerica,
Corynephorus canescens, Aira caryophyllea, Myosotis ramosissima, Koeleria
glauca, Vicia lathyroides (Koelerio — Corynephoretea), Euphorbia palustris,
Angelica palustris, Fritillaria meleagris, Juncus subnodulosus, Alisma gramineum
(Molinio — Arrhenatheretea).

Rietum- un Viduslatvijas (Kurzeme, Zemgale, Vidzeme) robezsugu kopa
liclaka loma ir stipri ietekm&tu un parveidotu augtenu, zalaju un vasarzalo platlapju
mezu sabiedribu rakstursugam. Segetala un ruderala augaju rakstursugas ir
Pulicaria wvulgaris, Radiola linoides, Centaurium pulchellum (lsoeto -
Nanojuncetea), Anagallis foemina, A. arvensis, Aphanes arvensis, , Papaver
argemone, P.dubium, Veronica hederifolia (Stellarietea mediae), Geranium
pyrenaicum, Lamium maculatum, Alliaria petiolata, Galeopsis pubescens (Galio —
Urticetea); kserofito zalaju un mezmalu rakstursugas ir Phleum phleoides, Orchis
militaris, O. ustulata, Gentiana cruciata, Orobanche elatior (Festuco — Brometea),
Laserpitium latifolium, Vicia cassubica, Geranium sanguineum, Seseli libanotis,
Lithospermum officinale, Viola hirta, Crepis praemorsa, Thalictrum minus,
(Trifolio — Geranietea), bet Eiropas ozolu un dizskabarzu vasarzalo mezu
rakstursugas ir Lunaria rediviva, Polystichum aculeatum, Taxus baccata,
Hordelymus europaeus, Dentaria bulbifera (Querco—-Fagetea, Fagion, Tilio
plathyphylli-Acerion pseudoplatani).

Austrumlatvijas robezsugu kopa ir saldidens sabiedribam, zalajiem un
mezmalam, skujkoku un platlapju mezu sabiedribam uzticamas sugas. Tikai
Austrumlatvijas ezeros izplatitas sugas Caulinia minor, Potamogeton pusillus,
P.tricloides, P.compressus, Trapa natans, Nuphar pumila ir elodeidu un nimfeidu
tUdensaugu sabiedribu (Potamogetonetea) rakstursugas; =zalaju un meZzmalu
rakstursugas ir Astragalus arenarius, Dianthus arenarius, Silene chlorantha,
Festuca trachyphylla, Helichrysum arenarium, Gypsophyla fastigata, Armeria
vulgaris (Koelerio — Corynephoretea), Astragalus danicus, Koeleria cristata,
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Oxytropis pilosa, Silene otites, Poterium sanguisorba, Ajuga genevensis, Potentilla
arenaria, Prunella grandiflora (Festuco — Broemetea), Achillea salicifolia,
Cnidium dubium, Thalictrum lucidum, Geranium palustre, Juncus atratus
(Molinietalia), Coronilla varia, Viola collina, Anemone sylvestris, Peucedanum
cervicaria, Trifolium alpestre (Trifolio — Geranietea); borealos skujkoku mezu
rakstursugas ir Epipogium aphyllum, Diphasiastrum complanatum (Vaccinio —
Piceetea); subkontinentalos priezu mezu rakstursugas ir Pulsatilla patens
(Pulsatillo-Pinetea); vasarzalos ozolu un dizskabarzu mezus — Carex pilosa,
Galium schultesii, Matteucia struthiopteris, Polemonium caerulea, Thalictrum
aquilegifolium, Ulmus laevis (Querco-Fagetea, Carpinion betuli, Alno-Ulmion).

Tatad, Piejiiras robeZzsugas ir saistitas galvenokart ar oligotrofajam un
eitrofajam saldiidensaugu sabiedribam un purviem, ka ari ar antropogénajiem
virsajiem un zalajiem, nereti tas identificé atlantiskas augu sabiedribas un
ekosisteémas, kuram jiuras klimats un smilSainais substrats ir limit&josie vides
faktori un Piejiiras zemiene ir to izplatibas ziemelu vai austrumu robeza (Eihe
1936; Krauklis 1999; Riisina 2007; Salmina 2008 u.c.).

Rietum- un Viduslatvijas robeZsugu kopa raksturo stipri ietekm&tu un
parveidotu augtenu (tirumi, ganibas, plavas) un platlapu sugu — osu, ozolu, liepu,
gobu mezu sabiedribas lidzenumos, pauguru un gravu nogazes.

Austrumlatvijas rakstursugu kopa parstav visplasako augu sabiedribu
spektru, lielaku neka Piejiras un Rietum- un Viduslatvijas robezsugu kopas.
Austrumlatvijai raksturiga stipri posmota virsa ar kserofitam grantainam pauguru
nogazém un parmitram starppauguru ieplakam, upju ielejas ar aluvialam sanesam
un pamatieZu atsegumiem, ezerainiba, kas rada lielu floras un vegetacijas dazadibu.

FITOGEOGRAFISKAS ROBEZAS UN AUGAJA DINAMIKA

Péc visparpienemta FEiropas fitogeografiska dalfjuma Latvija ir
Centraleiropas un Austrumeiropas biotu saskares teritorija. Lielaka Kurzemes dala
atrodas Centraleiropas, bet Zemgale, Vidzeme un Latgale — sarmatiskaja
fitogeografiskaja regiona jeb floras provincé (Meusel et al.,1965; Jahn, 1991).
Robeza starp $im divam floras provincém stiepjas gar Rigas jiras lica Vidzemes
piekrasti, Rigu un talak dienvidrietumu virziena uz Skrundu.

ArT Igaunijas, Latvijas un Lietuvas augu geografi ir p&tijusi, ka mainas augu
sugu kompozicija no Baltijas jiras piekrastes uz iekSzemes rajoniem (Kupffer
1925; Lippmaa 1935; Malta 1936; Jlaacumep 1959, HartkeBuuaiite-liBanayckene
1969 u.c.). RobeZsugu arealu geografiskas atskiribas visuma sakrit ar Latvijas
svarigakajam fitogeografiskajam robezam. Paraléli juras piekrastei Latviju $kérso
vairakas fitogeografiski nozimigas Iinijas, kas p&c klimata kontinentalitates
parametriem (vidgjas un ekstremalas gaisa temperatiiras) norobezo klimatiski
atSkirigus sauszemes sektorus. Pirmda no tam norobezo Piejuras zemieni, Kuras
klimatisko un edafisko apstaklu savdabibu un floras Ipatnibas ir uzsverusi daudzi
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augu geografi (Kupffer, 1911, 1930; Ramans, 1935; bupkmane, 1955; Tanenuerie,
1958 u.c.). Daba Piejliras zemieni labi norobezo Baltijas ledusezera krasta Imija.

Otra robeZa, kas faktiski ir plaSa robeZjosla, nodala Latvijas rietumu
regionus ar maigaku klimatu no austrumu regioniem ar bargaku klimatu. Ta ir
iezim&ta ar divam svarigam biogeografiskam robezam: K. Kupfera un A. Rasina
Iiniju (Laivigs, Melecis 2003). K. Kupfera linija $k&rso Latviju tas austrumos
(Zaiceva — Rézekne — Kraslava), noskir Baltijas floras provinces austrumu un
rietumu apakSprovinces un ir saistita ar floras kop&a sugu skaita nozimigu
samazinasSanos uz austrumiem no tas (Kupffer 1925). Savukart A. Rasipa Iinija
Skérso Latviju vidusdala (Lagaste — Salaspils — Bauska) un noSkir rietumu rajonus
no austrumu rajoniem pé&c atSkiriga atlantisko sugu daudzuma (Rasins 1962,
Pacunbin 1964). ST linija noSkir ari péc meza aug$anas apstakliem atkirigus
Latvijas rajonus (3amutuc 1983). Saja nepilnus 200 km plasaja parejas josla starp
abam linijam, sastopamas gan okeaniskas sugas — Carex hostiana, Primula
farinosa, Pinguicula vulgaris (parsvara karbonatiska substratd), gan kontinentalas
sugas — Nuphar pumila, Sparganium glomeratum, Carex atherodes u.c. (mitraji un
upju ielejas). Okeanisko sugu atradgu skaita gradientam rietumu — austrumu
virziena ir divi lizuma punkti: pirmais krasakais ir Piejiiras zemienes un Kursas
augstienes robezzona, otrs — I&€zenaks — uz austrumiem no Rasipa linijas, kura
atrodas 200 km no Baltijas jiras Kurzemes pickrastes (2. att.). Saja plasaja parcjas
zona austrumu virziena notick pakapeniska okeanisko sugu atradpu skaita
samazinaSanas, un pie Latvijas austrumu robezas okeaniskas izplatibas sugas nav
sastopamas.
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Figure. 2. Change in the density of localities of oceanic species (number of
localities per 70.7 km?)
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Kontinentalo sugu atradgu skaits uz austrumiem no Rasina linijas ir
izlidzinataks, bet uz rietumiem no tas ieveérojami sartk un tikai jiiras piekrastg, kur
neretas ir augtenes ar kontinentalu mikroklimatu (kapas, smiltaji, purvi),
kontinentalu sugu izplatiba picaug.
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3. att. Kontinentalo sugu atradnu blivuma (atradnu skaits 70.7 km?) izmainas
Latvija.

Figure. 3. Change in the density of localities of continental species (number of
localities per 70.7 km?)

Misuprat, nozimiga fitogeografiska robeza ir ari Daugava, vairak par 70
vaskularo augu sugu ir sastopamas tikai vai galvenokart uz dienvidiem un
rietumiem no Daugavas, tas ir Eiropas temperatas submeridionalas subokeaniskas
sugas, kas upes labaja krasta nav sastopamas vai ari ir oti retas.

Robezsugu izplatibas patnibas, ka ari arealu geografisko elementu spektrs
netiesi atspogulo iesp&jamas biotas migracijas tendences un iesp&jamos celus, pa
kuriem holocéna ir notikusi (un klimata pasiltinasanas ietekmé notiek ari paslaik)
augu sugu un augu sabiedribu parvietosanas. Latvija tie ir Baltijas jiiras piekraste
un upju, galvenokart Daugavas, ielejas (4. att.).
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4. att. Galvenie augaja dabiskas migracijas celi Latvija un prognozéjamas
ekspansivas augu sabiedribas mainiga vide

Figure. 4. Principal natural vegetation migration routes in Latvia and prognosis of
expansion of plant communities in a changing environment.

Pigjuiras zemieni, ka nemoralas biotas migracijas ceJu no dienvidiem min .
Lodzina (Jlon3uus 1989). Bet Piejiiras zemiené starp robezsugam ir ar1 vairakas
cirkumpolaras, borealas un boreotemperatas sugas (Rhynchospora fusca, Juncus
bulbosus, Botrychium simplex, Trichophorum caespitosum u.c.), kuras, iesp&jams,
ir saglabajusas no boreala laikmeta vai arT holocena ir ienakusas pa jiiras piekrasti
no ziemeliem, klimatam klistot vésakam. To, ka daZzas sugas vargja ienakt
Ziemelkurzemé no Monzunda arhipelaga salam (S x hybrida, S. intermedia), séklas
parnésajot putniem, pielauj A.Rasin$ un R. Cinovskis (Pacunbmi, 1978; Cinovskis
1985). Par Igaunijas salu un Ziemelkurzemes kalcifilo augtenu Iidzibu un kop&jam
sugam (Cladium mariscus, Schoenus ferrugineus, Euphorbia palustris u.c.) raksta
N. Malta (Malta, 1934), netiedi noradot, ka starp Siem regioniem ir iesp&jama sugu
migracija.

Otrs sugu un augu sabiedribu intensivas migracijas cel§ ir Daugava (Kupffer,
1925; Malta, 1928, 1937; ®atape, 1989). Pa Daugavu no kontinentalajiem
Austrum- un Dienvidaustrumeiropas regioniem Latvija iecelo sarmatiskas un
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pontiskas sugas (Anemone sylvestris, Asperula tinctoria, Silene tatarica, Thesium
embracteatum, Oxytropis pilosa u.c.).

Daugavas ielejas un Piejiiras zemienes migracijas celi ir saistiti; sausas, siltas
un vietam ari karbonatiskas augtenes $ajos regionos veicina kserofito sugu
parceloSanu. Ari tagad vienigi Daugavas ieleja un Piejiiras zemieng ir vairakas retu
sugu (Taraxacum laevigatum, Myosotis ramosissima, Corynephorus canescens,
Asparagus officinalis u.c.) atradnes. Abiem regioniem raksturiga ari sauso smiltaju
pioniersabiedribu (Koelerio-Corynephoretea) izplatiba. Par Piejiiras zemienes un
Daugavas ielejas saistibu liecina arT adventivo sugu, pieméram, Bunias orientalis
pasreizgja izplatiba (Laivins et al. 2006).

Ar Daugavas ieleju saskaras Velikajas baseina upju tikls, pa kuru
sarmatiskds un pontiskas sugas parvietojas uz ziemeliem (Eilart, 1963). Saja
migracijas celu sistéma icklaujas arT valpveida grédas (Skaune, Numerne,
Pasolnica), kuru siltajas nogazes ir labvéligi apstakli subkontinentalu un
kontinentalu sugu izplatibai (Sulcs, 1978; Bambe, 1999). Ta dienvidnieciska
rakstura biota pa upju ielejam un paugurgrédam kserofitas augtenés it ka aptek
Vidzemes, Aluksnes, Hanja un Otepes augstieni.

Robezsugu arealu geografiska analize dod iesp&u prognozét dazu augu
sabiedribu intensivaku izplatiSanos nakotné mainigos vides apstaklos (4. att.).

Savdabigu saldiidensaugu sabiedribu (Potamogetonetea) veidoSanas un
izplatiSanas paredzama divos ar ezeriem bagatakajos Latvijas regionos — Piejiiras
zemiené un Latgal€. Piejiiras zemieng saldiidens sabiedribam ir okeanisks un
subokeanisks, bet Latgales un AugSzemes augstienes ezeros — subkontinentals
raksturs. Vienlaicigi So regionu ezeros ir sagaidama vél lielaka tdenstilpju
eitrofikacija un UdensroZzu savienibas (Nympheion candidae) sabiedribu
izplatiSanas.

Kserofito smiltaju pioniersabiedribu (Corynephorion canescentis, Koelerion
glaucae) izplatiSanas sagaidama Piejiiras zemiené un Dienvidaustrumlatvija (ar1
Daugavas ieleja, seviski posma no Piedrujas Iidz Kraslavai), bet kalcifili dolomita
atsegumi Daugavas ieleja ir piemérotas augtenes termofilo sabiedribu (Alysso
alyssoides-Sedion albi) attistibai. Savukart Dienvidlatvija (dienvidos no Daugavas)
sagaidama augligu augtenu segetalo sabiedribu (Fumario-Euphorbion), sauso
zalaju (Mesobromion erecti) un saulainu termofilo mezmalu sabiedribu (Geranion
sanquinei) izplati§anas.

Pasiltinoties klimatam, paslaik notiek intensiva lapu un skuju koku audzu
veidosanas un izplatiSanas. Latvija no dienvidrietumiem ir sagaidama subatlantisko
un temperato montano platlapju mezu (Fagion, Tilio platyphylli-Acerion
pseudoplatani), bet no dienvidaustrumiem, ari Daugavas ieleja — termofilo priezu
mezu (Pulsatillo-Pinetum) un subkontinentalo skabarzu mezu (Carpinion betuli)
paradisanas un izplatiSanas.

Iespgjams, ka jaunu nemeza un meza sabiedribu veidoSanas galvenokart
notiks dabisko un antropogéno traucgjumu, ka arT zemes apsaimniekoSanas veidu
mainas ietekm€. P&c sugu sastava §is sabiedribas acim redzot visvairak lidzinasies
Centralas un Dienvidaustrumeiropas augajam, bet to rakstursugu kopa biis
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nepilniga jeb reducéta, augu sabiedribu kompozicija biis sastopamas ka temperatas-
submeridionalas, ta arl boreotemperatas sugas, kas paslaik ir raksturigas gan
siltajiem vasarzalajiem platlapju meziem un zalajiem, gan ar1 skujkoku meziem.
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Horological analysis of the range-margin species
and migration of vegetation in Latvia

Maris Laivins
Summary

Keywords: range-margin species, range zonality types, range continentality types, spreading of
plant communities, Latvia

In Latvia, the total number of vascular plant species exceeds 1300 (72% of the total
species humber). Majority of them are common and widespread in Latvia, however, one
third of the autochthonous species (ca. 400) reach their distribution limits and occur close
to their natural range border. Since their distribution is limited to certain regions within
Latvia, and on a country-scale they are rare or very rare, |. Fatare named them range-
marginal species. These species belong to the most dynamic and informative part of the
flora in Latvia.

The division of the zonality and continentality types of range-marginal species is
sharply distinct. Temperate-submeridional oceanic species are characteristic in the range-
marginal species groups of Coastal, West Latvia and South Latvia, while subcontinental
and continental species are typical for East Latvia.

The peculiarities of the chorology of the range-marginal specie allow predicting the
potential spreading of plant communities in the future within the context of a changing
environment (Fig. 4). Diversification of freshwater vegetation (Potamogetonetea) is
expected in Coastal and East Latvian regions; spreading of vegetation typical for sandy
substrates and some dry grassland types (Corynephorion canescentis, Koelerion glaucae,
Mesobromion erecti, Geranion sanguinei) is expected on Coastal, South- and Southeast
Latvian regions, while temperate-suboceanic and suboceanic forest communities might
spread in West Latvia (Fagion, Tilio platyphylli-Acerion pseudoplatani) and Southeast
Latvia (Pulsatillo-Pinetea, Carpinion betuli).
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Pielikums RobeZsugu grupas
Appendix Range-marginal species groups

1. Piejiiras sugu grupa Coastal species group (72 sugas)

Aira caryophyllea, Alisma gramineum, Alyssum gmelini, Angelica palustris,
Asparagus officinalis, Batrachium hederaceum, B. peltatum, Botrychium simplex,
Bromopsis ramosa, Cardamine flexuosa, C. hirsuta, Carex davalliana, C. demissa,
C. distans, C. ligerica, C. reichenbachii, Cephalanthera rubra, Cerathophyllum
submersum, Chenopodium murale, Cladium mariscus, Corynephorus canescens,
Cotoneaster integerrimus, Drosera intermedia, Eleocharis multicaulis, Epilobium
obscurum, E. tetragonum, Erica tetralix, Euphorbia palustris, Euprhasia
micrantha, Equisetum ramosissimum, Fritillaria meleagris, Gagea spathacea,
Galium pumillum, Geranium molle, Hedera helix, Hordelymus europaeus,
Hornungia petrea, Hydrocotyle vulgaris, Juncus bulbosus, J. capitatus, J.
subnodulosus, J. squarrosus, Koeleria glauca, Lemna gibba, Montia fontana,
Myosotis ramosissima, Myrica gale, Najas marina, Nymphoides peltata, Ononis
repens, Pedicularis sylvatica, Peucedanum oreoselinum, Pilularia globulifera,
Potentilla anglica, Rhynchospora fusca, Rubus plicatus, Salix daphnoides, S.
repens, Schoenus ferrugineus, Scirpus setaceus, Sedum sexangulare, Sisymbrium
supinum, Taraxacum laevigatum, Taxus baccata, Tillaea aquatica, Tofieldia
calyculata, Trichophorum caespitosum, Valerianella locusta, Veronica catenata, V.
triphyllos, Vicia lathyroides, Viola uliginosa.

2. Kurzemes sugu grupa Kurzeme species group (30 sugas)

Alisma lanceolata, Anagallis foemina, Aphanes arvensis, Carpinus betulus,
Crataegus laevigata, C. lindmanii, Cerastium macrocarpum, Equisetum telmateia,
Falcaria wvulgaris, Geranium columbinum, Lycopodiella inundata, Myosotis
discolor, Ophrys insectifera, Orchis morio, Polygonatum verticillatum,
Polystichum aculeatum, P. lonchitis, Pulicaria vulgaris, Radiola linoides, Rosa
mollis, Sanguisorba officinalis, Scabiosa ochroleuca, Scrophularia umbrosa,
Serratula tinctoria, Swertia perennis, Taraxacum palustre, Teesdalia nudicaulis,
Teucrium scordium, Trifolium campestre,Veronica montana.

3. Kurzemes un Zemgales sugu grupa Kurzeme and Zemgale species group
(41 suga)

Ajuga pyramidalis, Alliaria petiolata, Allium scorodoprasum, A. vineale, Anagallis
arvensis, Bromus racemosus, Carex brizoides, Centaurium pulchellum, Cirsium
acaule, Corydalis cava, Crataegus curvisepala, Cynoglossum officinale, Diphasium
tristachium, Filago minima, Gagea pratensis, Galeopsis pubescens, Gentianella
uliginosa, Geranium dissectum, G. pyrenaicum, G. sanguineum, Holcus mollis,
Juncus inflexus, Lamium maculatum, Laserpitium latifolium, Lathyrus montanus,
Ononis arvensis, Papaver argemone, P. dubium, Pyrus pyraster, Ranunculus
bulbosus, R. nemorosus, Rorippa sylvestris, Rosa rubiginosa, Saxifraga
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tridactylites, Seseli libanotis, Torillis japonica, Trifolium dubium, Veronica
hederifolia, Vicia cassubica, Vincetoxicum hirundinaria, Viola reichenbachiana.

4. Kurzemes un Vidzemes sugu grupa Kurzeme and Vidzeme species group
(29 sugas)

Allium ursinum, Aethusa cynapium, Arctium nemorosum, Blechnum spicant,
Botrychium matricarifolium, Carex flacca, C. hartmanii, C. hostiana, C.
lepidocarpa, C. pilulifera, C. pulicaris, Centunculus minimus, Chenopodium
hybridum, Corydalis intermedia, Crepis mollis, Dentaria bulbifera, Euonymus
europaeus, Filipendula vulgaris, Herminium monorchis, Orobanche pallidiflora,
Pinquicula vulgaris, Polypodium wvulgare, Primula farinosa, Pulsatilla pratensis,
Ribes alpinum, Rosa canina, Saxifraga granulata, Sesleria caerulea, Sherardia
arvensis.

5. Dienvidlatvija sugu grupa South Latvia species group (43 sugas)

Astragalus penduliflorus, Astrantia major, Berula erecta, Bromopsis benekenii,
Carex montana, C. ornitophoda, Chaerophyllum temulum, Conioselinum tataricum,
Corydalis solida, Crepis praemorsa, Cuscuta epithymum, C. europaea, Cyperus
fuscus, Eleocharis ovata, Gentiana cruciata, Hypericum hisutum, Inula britannica,
Iris sibirica, Lathyrus niger, L. tuberosus, Lithospermum officinale, Lolium
temulentum, Lotus uliginosus, Lunaria rediviva, Orchis militaris, O. ustulata,
Orobanche elatior, Papaver rhoeas, Phleum phleoides, Pimpinella major,
Potamogeton acutifolius, Primula elatior, Prunus spinosa, Ranunculus lanuginosus,
Rosa sherardi, Scutellaria hastifolia, Thalictrum minus, Veronica opaca, V. polita,
V. teucrium, Vicia villosa, Viola hirta, Viscum album.

6. Dienvidaustrumlatvijas sugu grupa Southeast Latvia species group (59
sugas)

Agrimonia pilosa, Ajuga reptans, Androsace filiformis, Anthyllis arenaria, A.
macrocephala, Anthryscus nitida, Arenaria stenophylla, Armeria vulgaris,
Astragalus arenarius, A. danicus, Betonica officinalis, Carex rhizina, C. supina,
Caulinia minor, Centaurea rhenana, Cephalanthera longifolia, Coronilla varia, |,
Cotoneaster niger, Delphinium elatum, Dianthus arenarius, Digitalis grandiflora,
Euonymus verrucosa, Festuca polesica, F. trachyphylla, Galium rivale, G.
schultesii, Gentiana pneumonanthe, Geum allepicum, Gypsophila fastigata,
Helianthemum nummulariaum, Helychrysum arenarium, Hierochloe australis,
Hydrilla verticillata, Koeleria cristata, K. grandis, Lathyrus pisiformis, Neottianthe
cucculata, Onobrychis arenaria, Oxytropis pilosa, Potamogeton pusillus, P.
trichoides, Poterium sanguisorba, Pulmonaria angustifolia, Pycreus flavescens,
Rosa vosagiaca, Rumex pseudonatranathus, Setaria glauca, Senecio congestus,
Silene chlorantha, S. otites, Symphytum officinale, Thesium alpinum, T.
ebracteatum, Trapa natans, Trisetum flavescens, Veronica dillenii, Vicia tenuifolia,
Viola collina, V. stagnina.
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7. Daugavas un Gaujas ielejas sugu grupa Daugava and Gauja valleys species
group (28 sugas)

Ajuga genevensis, Allium schoenoprasum, Anemone sylvestris, Asperula tinctoria,
Carex pilosa, Cenolophium denudatum, Chenopodium acerifolium, Cucubalus
baccifer, Draba nemorosa, Gagea erubescens, Gladiolus imbricatus, Gratiola
officinalis, Laserpitium prutenicum, Moehringia laterifolia, Myosotis sparsiflora,
Pedicularis kaufmanii, Peucedanum cervaria, Phyteuma orbiculare, Potentilla
arenaria, Prunella grandiflora, Salix dasyclados, Scirpus radicans, Senecio
fluviatilis, Silene tatarica, Teucrium chamaedrys, Trifolium alpestre, Viola elatior,
Xanthium albinum.

8. Latgales sugu grupa Latgale species group (53 sugas)

Achillea salicifolia, Aconitum lasiostomum, Androsace septentrionalis, Betula
humilis, B. nana, Carex atherodes, C. aquatilis, C. brunnescens, C. disperma, C.
globularis, C. heleonastes C. loliacea, C. omskiana, C. praecox, C. rhynchophysa,
Chaerophyllum aromaticum, Chamaedaphne calyculata, Cinna latifolia, Cnidium
dubium, Diphasium complanatum, Dracocephalum ruyschiana, Epipogium
aphyllum, Galium triflorum Geranium palustre, Glyceria lithuanica, Gypsophila
muralis, Jovibarba globifera, Juncus atratus, J. stygius, Koeleria pyramidata,
Ligularia sibirica, Malaxis monophyllos, Matteucia struthiopteris, Melapmyrum
polonicum, Nuphar pumila, Polemonium caeruleum, Potamogeton compressus,
Potentilla intermedia, Pulsatilla patens, Rubus arcticus, Salix lapponum, S.
myrtilloides, Scolochloa festucacea, Sparganium glomeratum, S. gramineum,
Stratiotes aloides, Thalictrum aquilegifolium, T. lucidum, Trichophorum alpinum,
Trisetum sibiricum, Ulmus laevis, Viola epipsila, V. montana.
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JOHANS KRISTIANS SUBARTS (1734 — 1787) LATVIESU
POPULARZINATNISKAS LITERATURAS VESTURE

Pauls Daija

LU Literatiras, folkloras un makslas institiits, Akadémijas laukums 1, Riga LV - 1050
E-pasts: pauls.daija@gmail.com

Raksta analizéta abolina audzé$anas popularizé$ana latvieSu popularzinatniskaja literatdra 18. gs. otraja
pusé, galveno uzmanibu pievér$ot Vacijas agronoma Johana Kristiana Subarta gramatai Padoms, visiem
arajiem dots, kam trikums pie lopu édumiem iraid (1789), kuru latviski tulkojis Fridrihs Johans Klapmeijers.
Darbs aplikots konteksta ar tautas apgaismibas idejam latvie$u literatara, saistot ta kulttrvésturisko nozimi ar
popularzinatniskas gramatniecibas attistibas tendencém.

Raksturvardi: kulttraugi, abolins, dabaszinatnu populariz€Sana, tautas apgaismiba, latvieSu literatiiras
vesture.

Saksijas agronoma un literata Johana Kristiana Subarta (Schubart, 1734 —
1787) vards visbiezak tiek saistits ar vienu no centralajam vina darbibas jomam —
abolina audzeSanas popularizésanu vacvalodigajas zemés 18. gadsimta otraja pusg.
Tiesi $aja aspekta Subarts ieglist palicko$u vietu ari latvieSu popularzinatniskas
literatiras v@sturé: vina gramata Gutgemeinter Zuruf an alle Bauern die
Futtermangel leiden (Leipciga, 1783), kas 1789. gada latviski iznak ar nosaukumu
Padoms, visiem arajiem dots, kam trikums pie lopu édumiem iraid. 2009. gada
kops$ $T notikuma aprit divsimt divdesmita gadskarta — ir viens no svarigakajiem
izdevumiem latvieSu popularzinatniskas literatiras un praktisko rokasgramatu
klasta 18. gadsimta otraja pusé. Gramatu latviski tulko un papildina vacbaltieSu
macitajs Fridrihs Johans Klapmeijers (Klapmeyer, 1747 - 1805). Pirms
pievérsamies §1 darba raksturojumam un nozimei, ir nepiecieSams atgadinat, ka
abolin$ tagad&jas Latvijas teritorija tiek ievests tikai 18. gadsimta beigas — tieSi
tapat ka citviet Eiropa, ta ir jauna, nepazistama lauksaimniecibas kultira; te
minamas Vvairakas abolina sugas, kuras audzé lauksaimnieki: sarkanais
abolins (Trifolium pratense), bastarda abolin$ (T. hybridum) un baltais abolins (T.
repens), (Anon. 1964).

Vacvalodigajas zemes 18. gadsimta tieSi zemnieku auditorijai adresétajas
praktiskajas rokasgramatas abolina t€mai tiek pievérsta arkartigi liela uzmaniba.
Nemot veéra So faktu, vacu gramatniecibas vesturnieki Holgers Bénings un
Reinharts Zigerts abolina popularizéSanu pat izvirza ka vienu no tautas
apgaismibas (Volksaufklaerung) praktiskdas un popularzinatniskas literatiiras
galvenajam pazimeém. (Boning, Siegert 2001, XLVIII) TieSi macitajiem-literatiem
japateicas par abolina praktisko ievieSanu Latvija — péc Pavila KreiSmana zinam
(KreiSmanis 1927) Kurzemé abolinu sak audzet Kabiles macitajs, vairaku latviski
sacerétu rakstu par lauksaimniecibu autors Hermanis Fridrihs Dullo (Dullo, 1745 —
1826) 1805. gada, tacu faktiski abolins$ te paradas jau agrak.

Vacu literatiiras ietekmé abolina popularizéSana parcelo ari uz Baltijas vacu
luteranu macttaju latviski sacerétajiem tekstiem. Ar mérki uzlabot vietgjo
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iedzivotaju — $aja gadijuma tieSi zemnieku — dzives apstaklus tiek izveérsta abolina
audz&Sanas popularizéSana, izmantojot gramatniecibu ka galveno mediju: tiek
uzsverts ne tikai abolina audz&Sanas noderigums un izdevigums un sniegti padomi
ta pareiza ieckopsana, bet arT popularzinatniska informacija, piedavajot lasitajiem
zinas par abolina izcelsmi un klasifikaciju. Ka popularakos piemérus min&to tekstu
klasta Iidzas Saja raksta aplikojamai gramatai var minét Gustava Bergmana
(Bergmann, 1749 — 1814) sagatavoto Labu zipu un padomu gramatu (1791) (kura,
iepazistinot lasitajus ar tas galvena varona — latvieSu zemnieka Praves Krisa zemes
kopsanas ieradumiem, atziméts, ka “vin$ s€je Vaczemes abolinus (ebulinus) prieks
lopiem un bitém,” (Bergmanis 1791) tatad te uzmaniba pamatoti pieversta
abolinam arT ka nektaraugam), ka ari Aleksandra Johana Stendera (Stender, ari
Jaunais Stenders, 1744 — 1819) rakstu No daboju kopSanas, kas ievietots Zurnala
Latviska Gada Gramata. Taja lakoniski uzsverti divi galvenie ieguvumi, ko sniedz
abolina audzeSana: pirmkart, ,,lopus labaki var barot un dod vairak auglus” un,
otrkart, ,,stidi vairojas un caur tiem nak vairak maizes” (Stenders 1798).

Neviens no $iem tekstiem tomér sava nozimé nav salidzinams ar Subarta
gramatas latviskojumu. Tam ir vairaki iemesli. Pirmkart, Subarta gramata formas
un koncepcijas zina ir unikala latviesu popularzinatniskaja literattra. To veido trs
dalas: priek§vards, kura sniegtas v&sturiskas zinas par abolina ievieSanu
vacvalodigajas zem&s un informacija par autora pieredz€umiem praksg;
priek§vardam seko gramatas galvena dala — Padoma gramata no aboliniem, Kas ir
precizs Subarta teksta latviskojums, vietim papildinats ar tulkotaja Klapmeijera
zemsvitras piezimém un komentariem, kuros situacija Rietumeiropa salidzinata ar
Baltijas apstakliem; visbeidzot gramatu noslédz tresa dala, kas pieticigi nosaukta
par Pielikumu pie to padoma gramatu no aboliniem — to sarakstijis pats
Klapmeijers, un §Ts dalas apjoms veido skaitliski lielako gramatas dalu. Tatad ir
iesp&jams ari teikt, ka $o izdevumu veido divas gramatas, turklat starp tam ir
bitiska atskiriba. Subarta teksts par abolina audz&Sanu nav ne originala, ne
latviskojuma paredzéts zemnieku auditorijai — tas ir referats, kas saceréts Berlines
Zinatpu akadémijai un 1783. gada tiek godalgots ar divsimt taleru prémiju. Velak,
ieglistot redzamu vietu Priisijas keizara galma, Subarts tiek iecelts muiZnieka karta
un sanem titulu von Kleefeld, kas tulkojuma no vacu valodas nozimé ,,abolina
lauks” (Umbach 2000).

Referats, kas origindala publicéts ar nosaukumu Abhandlung Uber die
verschiedenen Eigenschaften und den vortheilhaften Anbau der Futterkrauter, ir
sagatavots, atbildot uz akadémiskas institiicijas izsludinato konkursu, kura izvirziti
tris jautajumi: 1) kadi kulttraugi ir visnoderigakie lopbariba; 2) kurus no tiem var
iekopt visvieglak un atrak; 3) ka tie ir s€jami un apstradajami (Prass 1997).
Atbildot uz $iem jautdgjumiem, Subarts izvérs jaunu lauksaimniecibas kultiru —
sarkana abolina, lucernas un esparsetes — popularizésanu. Sis pats teksts tiek darits
zinams latvie$u lasitajiem, gan atvainojoties, ka ,.tas cienigs Subarta kungs nu
raksta, ka runadams ne vairak uz tiem ardjiem, bet uz tiem prafeseriem [t.i.,
profesoriem — P. D.]” (Subarts, Klapmeijers 1789). Savukart Klapmeijera teksts,
kura lielakoties atkartoti izklastitas Subarta tézes un sniegti konkrétaki saimnieciski
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padomi, jau ir domats tieSi latvieSu zemnieku lasttajiem. Unikala ir ne tikai $ada
gramatas formas izvéle, bet arT tas, ka latviski tiek tulkots zinatnisks apcergjums,
nepielagojot to ,,vienkarsas tautas” uztverei ka estétiski, ta satura zipa. Lidz ar to
§is ir viens no pirmajiem akadeémiskajiem tekstiem latviesu valoda, kas publicéts
tikai seSus gadus péc originala laiSanas klaja, pateicoties viet&jo autoru interesei par
abolina popularizésanu.

Kadas ir galvends zipas par abolipu, kas izlasamas Subarta darba?
Galvenokart to raksturo praktiska ievirze, ieteikumi un konkr&ti padomi abolina
séSana, plauSana, uzglabasana, izmanto$ana lopbariba u.tml. Formulédams darba
raSanas iemeslus, Subarts uzsver savas filantropiskas ieceres: ,,Lauzu milotajs
btidams, vips$ par visam lietam vél&tos, varésot to bedigu dzivosanu to nabagu argju
caur to atvieglinat, ko vip$ pats, to zem& kopjot caur daziem gadiem [..] ir
izbaudijis” (Subarts, Klapmeijers 1789). Filantropiskie motivi nav nejausi: lidzas
abolina popularizé$anai Subarta teksta paradas tautas apgaismibai raksturigas
idejas par zemnieku kartas nozimigumu un aicinajums zemniekiem - tatad
pastarpinati arT latvieSu lasitajiem — stiprinat savu pasapzinu. ,,Es sevi esmu tai
zemes kopSanai gluzi padevies, jo vina aridzan to loti vaidzigu darbu karta iraid. Jo
bez ka ta zeme top kopta un apstradéta, tie cilvéki nevarétu partikt,” atzistas
Subarts un turpina ar vér§anos pie pasiem zemniekiem: ,,Un ka jis pie §T darba
stavat, tad esiet jus teicami un loti vaidzeégi locekli pie tas cilvécigas draudzibas un
kas par tadiem ka jiis negrib izturét, par vinu neapskaisti[e]ties, domadami, ka tas
tikai mulkis, tik mazu vél macij[ie]s, ka vin$ to nezin, no ka vin$ partiek (Subarts,
Klapmeijers 1789).

Gramata ar pieminéts kads zemnieks, ,,godigs un turigs argjs [..] kas gudraki
doma un strada un vairak vértigs ir neka dazs no tiem, kas iek$ zizu un ar zeltu
izrakstitam dranam lepnojas”, no kura pats autors esot guvis svarigas ierosmes, kad
,»,m&s kopa s€dgjam, spriezdami no zemes kopSanas un es daudz no vipa esmu
macTji[e]s” (Subarts, Klapmeijers 1789).

Vel viens raksturigs motivs, kas atbalso sava laika problémas saimniecisko
jauninajumu ievie$ana, ir saskar§anas ar pretdarbibu. Subarts vairakkart uzsver, ka
ideja par abolina audzeSanu lielakoties ir uztverta negativi, Sauboties par
pozitiviem panakumiem. ,,Un tad es mudigi esmu sacis dazadu zali un visuvairak
tos abolinus papuves lauka sét. Bet visi grib&ja man[i] pie to aizkavét: junkuri,
vagari, darbinieki, meitas; mani pasi argji un pulks to citu lauzu, kam tomér bij pie
sirdi nemt, kas ta novada labums ir,” raksta Subarts. ,,Un voi jus zinat, kadg]?
Tadel, ka tas viniem svesa lieta bij, ko vini nedz bija redzgjsi, nedz vargja saprast”
(Subarts, Klapmeijers 1789). Lidzigi negativu atticksmi paredz ari tulkotajs
Klapmeijers, kur§ savu pielikumu iesak ar improvizétu latviesu lasitaja monologu —
taja pausta neticiba abolina s€Sanas lietderigumam: ,,Kadi érmi, kadi brinumi tie ir,
ko cienigs saksu muiZenieks Subart sava padoma gramatina ir izsludinjis! Tai
druvei nebiis vairs atpiisties un jeb nemaz, jeb reti papuveé stavét. Ne ir gan bijis, ka
mes to labibu cilvékiem par uzturibu esam s&jusi, nu arT biis zali, tos abolinus,
proti, sét, ka lopiem €dums butu! [..] Ta darot, visai aruma zemei par darzu zeme
busot tapt, kas divpadesmits — piecpadesmits Iidz divdesmits kartigi to ies€tu
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graudinu atdos, un to pasu vél ta, ka vina no vienas apstidé$anas lidz otras pa seSam
un devinam lagam sp&j tos dazadus zemes auglus tik pilnigi nest. Tas vél nevaid
gan[a]! Lopus visus, zirgus, govas, avis, ciikas nebiis vairs ganos dzit, bet majas
paturét un ar abolinu s€ku paédinat, pie ka tie izbarosies un tas govas ta labi biiSot
turéties, ka tad viena gova tikpat daudz pienu dos, ka tagad Cetras un piecas dod.
Voi tie nevaid skaidri brinumi? Nieki, skaidri nieki! Ta daZlabs izsauksies, no $am
lietam jeb lasijis, jeb dzirdgjis” (Subarts, Klapmeijers 1789).

Atkapjoties no kultiirvesturiska konteksta, pieversisimies botaniskajam
zinam, kas gramata sniegtas par abolinu. Ta ka gramatas galvenie mérki, ka tas
nosaukuma redzams, saistiti ar praktiskiem aspektiem, nav parsteigums, ka $is
zinas sniegtas vien lakoniski. Tomér pie tam ir butiski pakavéties, jo autors iedala
abolinu trijas sugas, un §is iedalfjums ir intereses verts. Pirmo vin$ nosauc par
»sarkaniem aboliniem” (acimredzot domats Trifolium pratense), paskaidrodams, ka
tos ,,vadzemnieki spanieru jeb olenderu, brabanderu abolinus, bet ko priisi, poli un
kurzemnieki atkal Vadzemes abolinus sauc, tie pulku garaki izaug un vairak zalu
dod neka tie sarkani un balti abolini, kas plavas neséti aug” (Subarts, Klapmeijers
1789). Tie ari ir laba lopbariba. Raksturojot sarkano abolinu, Subarts iesaka to s&t
atmata, sniegdams praktiskus noradijumus abolina iekopSana un uzsvérdams, ka
,,uz tiem gabaliem, kur tie abolini jo brangi ir stavgjusi, ta iek$ vinu rugajiem séta
labiba jo labaki izdodas” (Subarts, Klapmeijers 1789). Tikai vairak neka simts
gadus velak — 1888. gada — tika atklats, ka uz taurinziezu sakném majo
guminbakt&rijas (Rhizobium), kas saista brivo gaisa slapekli, ta uzlabojot augsnes
razibu.

Otraja grupa Subarts ievieto lucernu (Medicago) jeb ,.abolinus ar zilam
pukém”, kas dév&ami ari par ,$veiceru”, respektivi, Sveices abolinu un kuru
galvena atSkiriba no ieprieksgjas Skirnes ir vérojama ,,pie lopu barosanas [..], un
ari, ka vins iek§ zemes kopjams ir” (Subarts, Klapmeijers 1789). Neraugoties uz to,
lucerna Latvijas teritorija plasak sakta audzét tikai gadsimtu vélak — 19. gadsimta
beigas. Sekojot Subarta tekstam, lucerna salidzinajuma ar sarkano abolinu ir
divreiz augligaka, un ,,to loti augligu vértibu $o zilu abolinu” autors apstiprina, ari
piemingdams divus lieciniekus — Leski un Hindenburgu (Subarts, Klapmeijers
1789), ar kuriem acimredzot domati Leipcigas Universitates macibspeki geologs,
dabaszinatnpu profesors Natana€ls Gotfrids Leske (Leske, 1751 — 1786) un
matematikis Karls Fridrihs Hindenburgs (Hindenburg, 1741 — 1808). Tas ir tikai
viens piemérs tai Subarta stratégijai, ko tulkotdjs Klapmeijers koment& ar vardiem:
,Ka neviens doma, ka tas nelaikis Subarta kungs tik lielodams to batu rakstijis. N&!
Vins jo sveSus kungus, kas vinpu apmeklédami, to ar acim bija redzgjusi, par
tapriniekiem [t.i., lieciniekiem — P. D.] uzaicina” (Subarts, Klapmeijers 1789).

Visbeidzot tresa suga ir ,turku”, respektivi, Turcijas abolins jeb ,,esparu”,
kurs§ ir sausumizturigs, ,,izdodas labi iek$ vajas, sausas, akmipainas un malu zemes,
kad vins$ tik to pirmu vasaru bis apstavis” un lopbariba Ipasi piemérots ir zirgiem
(Subarts, Klapmeijers 1789). Ar to, spriezot péc raksturojuma, acimredzot domatas
esparsetes (Onobrychis).
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Tatad tr7s taurinziezu dzimtas augi, balstoties uz iespgam tos lidzigi
izmantot lauksaimnieciba, $aja gramata devéti par abolinu, kaut patiesiba tam
atbilst tikai pirmais — sarkanais abolin3. Subarta savdabiga klasifikacija ir piemérs
problémam, kas saistitas ar jaunu kultiiraugu ievieSanu un informacijas trikumu.

Tiek sniegtas ar1 zipas par to, ka abolina audzgSana ir ieviesta un guvusi
panakumus ne tikai Priisija, bet arT Bohémija un Lielbritanija (Subarts, Klapmeijers
1789). Klapmeijers pielikuma uzdod sev un lasitajiem retorisku jautajumu: ,,Voi
varésim sava t€vu zeme to abolinu séSanu uz labiem augliem jeb prast uznemt, jeb
ne?” [70. lpp.] Lai atbildétu uz So jautdjumu, vin§ pauz apnémibu pats savas
macitajmuizas laukos parbaudit abolina kulttiru, tade] pielikumu iesp€jams lasit ar1
ka lauksaimnieka dienasgramatu (pieméram: ,,Nu patlaban, kad es $o gramatinu uz
iespieSanu rakstos aizdomu, jau vasara ir, un es varu no maniem pern sétiem
aboliniem $o zinu dot. (..) No tiem planiem aboliniem es liku jau to dienu p&c lielu
krustu dienu sakt priek§ Cetram govam un priek$ tam avim divreiz pa dienu séku
plaut, un, kur ta plauSana ir sakusi, tur tie abolini jau atkal tagad, ned€lu prieks
jauniem Janiem pilnos ziedos stav” (Subarts, Klapmeijers 1789), ko papildina no
citiem avotiem — ne tikai Subarta teksta — iegiita informacija par abolinu. Biitiska
vieta pielikuma atvéleta teorStiskam refleksijam par abolina audzESanas
nepiecieSamibu. Tajas var saskatit arT ainas no sava laika latvieSu zemnieku
sadzives.

Sniegsim tikai vienu pieméru. ,,Reti kad kada saimniece [vasara] var savam
govam kadu sapliuktu zalu sauju un dragku iedot. Bet vienumer vini nenieku dabi,”
raksta Klapmeijers, ,,Bet voi no tadiem lopiem tas nu brinums ir, ka daza govs
vasaras vidd tik alus glazipu pienu dod[?]” (Subarts, Klapmeijers 1789). Vel
spilgtaka aina paveras ziema, kad zemnieki nonak lopbaribas trikuma: ,,Nu japles
salmu jumtus, un Dievam pateic, kad tie vél ir. Un, kad tie nevaid, tad jamizo
kokus un jakapa skuijus, tiem lopiem, kas laidara jau izsalkusi mauj, kadu eédumu
skapét. [..] Citi lopi, kam tas ie€stas skujes un mizas trumus iek§ vingu ickSiem
padar[fjJusi ir, nospragst” (Subarts, Klapmeijers 1789).

Balstoties savos praktiskajos pieredzéjumos, vairakus gadus vélak
Klapmeijers, kura interese par augiem, iesp&jams, saistita ar dabaszinatnu studijam,
kuras vin§ Getingené apguvis 1idzas pamatstudijam Teologijas fakultaté, saraksta
gramatu par abolina audzeSanu vacu valoda Vom Kleebau und von der Verbindung
desselben mit dem Getreidebau (1794-1797) — bez tam vins§ publicé rakstus par $o
tému arT periodiskaja izdevuma Abhandlungen der livlaendischen gemeinnuetzigen
und oekeonomischen Sozietaet — to Jelgava izdod Vidzemes Vispariga ekonomiska
sabiedriba, kuras loceklis ir arT pats Klapmeijers. Raksti latvieSu valoda par abolina
audze$anu vairs neseko, lai arT Klapmeijers tiek pieaicinats piedalities Latviskas
Gada Gramatas (1797-1798) veidoSana, kura gan vin$ publicé tikai dazus
atdzejojumus. Jaatzim€, ka, pateicoties saviem nopelniem lauksaimniecibas
inovaciju popularizésana, Klapmeijers klust par P&terburgas brivas ekonomiskas
biedribas godabiedru (Recke, Napiersky 1829).

Subarta gramatas nozimi abolina audz&$ana, gan autoru neminot varda, fikse
A. J. Stenders sava gandriz desmit gadus v&lak public€taja apcergjuma ,,No dabolu
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kopsanas”, kas jau piemingéts raksta sakuma. ,,Tas cienigs Varmes macitajs ieks $as
gudribas Tpasi miisu visu meisteris iraid,” par Klapmeijeru raksta A. J. Stenders,
,sun vienu gudru gramatu no dabolu kopSanas sarakstfjis un daudz kungus
uzmudinajis vina pédam paka] iet” (Stenders 1798).

Tapeéc var pielaut, ka gramatai ir bijusi panakumi arT abolipa praktiska
ievieSsana tagadsjas Latvijas teritorija. Lidzas tam Subarta darba latviskojums ir
nozimigs un intereses veérts gan tapéc, ka tas atklaj problémas kultiraugu
klasifikacija un agrinaja botanikas terminologija, gan ari tapéc, ka, ieklaujoties
tautas apgaismibas praktisko un popularzinatnisko rakstu virkng, ir viens no
spilgtakajiem piemeriem ne vien racionalisma inspirétajai latviski rakstoSo Baltijas
vacu luteranu macitaju interesei par dabaszinatném, bet arT idejam par latvieSu
zemnieku paSapzinas stiprinasanu un dzives apstaklu uzlaboSanu, kura tiesi
rakstitais vards un Iidz ar to — izglitojosa, popularzinatniska informacija — kluva par
vienu no galvenajiem instrumentiem.
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Johann Christian Schubart (1734 — 1787) in the history of Latvian popular
science literature

Pauls Daija
Summary

Keywords: cultivated plants, clover cultivation, popularization of natural sciences, popular
enlightenment, the history of Latvian literature.

The article investigates promotion of clover cultivation in Latvian literature in the
second half of the 18th century, turning attention especially on the book ,,Well meant call to
all peasants, who suffer from the lack of fodder” by German agronome Johann Christian
Schubart (originally published in Leipzig in 1783, translated in Latvian by Friedrich Johann
Klapmeyer in 1789). The book and its cultural historical significance are viewed within the
context of ideas of the Popular Enlightenment in the Latvian literature.
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ILMARA RIEKSTINA PETIJUMI PAR LATVIJAS AUGAJU

Maris Laivins
Latvijas Universitates Biologijas institiits,
Salspils, Miera iela 3, LV-2169, e-pasts: m.laivins@inbox.lv

Apkopojot materialus par kokaugu sugu Erica, Hedera, Myrica,
Phentaphylloides, Rosa, Taxus, Viscum izplatibu un ekologiju, més saskaramies ar
Ilmara Riekstina p&tijumiem, kas veikti 20.gs. otraja pus€, stradajot par zinatnisko
lidzstradnieku Latvijas zinatniski p&tnieciska Mezsaimniecibas problému institiita
Dabas aizsardzibas laboratorija (1970.-1989.g.). Sis periods neap$aubami bija
llmara Riekstina pé&tnieciskas darbibas razigakais un augaja izp&té nozimigakais
laiks. Vina radoSo aktivitati $aja laika misuprat iespaidoja ari tam laikam Latvija
raksturiga botaniku liela interese par retajam augu sugam, ka arl par aizsargajamo
dabas teritoriju, veco lauku parku un citu interesantu dabas objektu augu valsti.

2007. gada pavasari Ilmars Riekstin$ atzim€ja 80 gadu jubileju. Vins ir
dzimis 1927. gada Zemgalg, Bauskas rajona Svitenes pagasta Silos, bet bérnibu
pavadijis Talsu rajona Arlavas pagasta Piipds. Ari paslaik Ilmars Riekstins dzivo
Kurzemé no vecakiem mantotaja ipaSuma, un p&d&jos gados Latvija un arpus
Latvijas ir pazistams ka Laumu dabas parka izveides idejas autors un realiz&tajs.

Ilmars Riekstins$ ir beidzis Bulduru darzkopibas tehnikumu un LU Biologijas
fakultati, stradajis Latvijas PSR ZA Botaniskaja darza, Valsts Melioracijas
projektésanas institiita, Latvijas PSR Ministru padomes Dabas resursu racionalas
izmanto$anas un aizsardzibas komiteja, Valsts Celu projektéSanas instithta,
Latvijas PSR Dabas un piemineklu aizsardzibas biedribas Centralaja padomé un
Latvijas zinatniski p&tnieciskaja Mezsaimniecibas problému instittita.

Lidz 2005. gadam Ilmars Riekstins ir publicgjis pari par 160 zinatnisku un
zinatniski popularu darbu. Bez reto kokaugu sugu geografijas un ekologijas
p&tijumiem, vins ir daudz rakstijis par Latvijas kultiirainavu, tas saglabasanu un
veidoSanu, augu resursiem un citiem jautajumiem. Publicéto darbu analize
atspogulo nozimigakas vipa pétijumu problému kopas (pie katra p&tijumu virziena
ir noradits svarigako publikaciju kartas numurs bibliografijas saraksta).

o Reto kokaugu sugu, t. sk. savvalas rozu izplatiba un ekologija: atradnu
inventarizacija, sugu izplatibas kartes, kritiskie vides faktori:
Erica tetralix L. — grinu sartene: 57, 86:
Hedera helix L. var. baltica Rehder — Baltijas efeja: 67, 86;
Myrica gale L. — parasta purvmirte: 80, 86, 91, 92, 93, 113, 121, 123;
Phenthaphylloides fruticosa (L.) O. Schwarz — krimu ¢uza: 58, 72, 73;
Rosa L. —roze: 56, 71, 78;
Taxus baccata L. — ogu 1ve: 66, 76, 77, 83, 85, 88, 89, 95;
Viscum albums L. — baltais amulis: 68, 84.
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e Augu resursi: vitaminu saturs rozu auglos un rozu s€klu ievaksSanas
potencialie rajoni, purva mirtes pumpuru raziba un maksligu stadijumu
veidosana, ogu 1ves maksliga pavairoSana un reintrodukcija dabiskas
augtenes:

Myrica gale L. — parasta purvmirte: 80, 82, 91, 93;
Rosa L. - roze:13,20,46,55, 65, 70, 71, 78;
Taxus baccata L. — ogu Tve: 59, 79, 81, 85, 87, 88, 90.

e Savdabigo skujkoku formu apzinaSana un pavairo$ana, rozu un mezvitenu
selekcija: 69, 94, 97, 114, 127, 130, 132, 136.

o Kultiirainavas veidoSana: koku un kriimu sortiments zalaja celtnieciba,
darzu, v§jlauzu un celmalu stadijumi, dizkoki:1, 8, 9, 12, 14, 16, 18, 22,
25, 26, 30, 31, 32, 35, 37, 40, 48, 49, 116, 118, 122, 138, 141, 153.

e Aizsargajamas dabas teritorijas, to veidoSana un apsaimniekosana:
Slitere: 63;
Pigjuiras dabas parks: 61, 62;
Laumu dabas parks:135, 142, 147, 156, 157, 159.

Ilmara Riekstina Iidz 2005. gadam publicétie darbi

1. Riekstins 1. 1955. Lapu koki un kriimi dekorativajiem stadijjumiem. Sarma P.
(red.) Paligs zalas celtniecibas darbiniekiem. Latvijas Valsts izdevnieciba, Riga,
118-133. Ipp.

2. Riekstin$ I. 1955. Ka parziemot rozes ? Padomju Latvijas Sieviete 9:22.

3. Riekstins 1. 1955. Audz&ésim citronus. Zvaigzne 7:29.

4. Riekstins I. 1956. Roze ka vértigs dekorativais un arstniecibas augs. Zvaigzne
1:32.
5. Riekstins 1. 1956. Amiiras korka koks. Zvaigzne 17:21.

6. Riekstins 1. 1957. Iekopsim darzus. Zvaigzne 8:30.

7. Riekstins I. 1958. Jaunakais botaniskais darzs. Darba Balss 2. marta, 27:3.
8. Riekstins I. 1958. Kadus kokus stadit vgjlauzgju joslas. Druva 2:15-16.

9. Riekstins$ 1. 1959. Koki un krimi véjlauzeju stadijumos. Latvijas PSR ZA
izdevnieciba, Riga, 104 Ipp.
10. Riekstins I. 1959. T&jas séne. Zvaigzne 16:31.
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11. Ozols A., Pétersons E., Riekstin§ 1. 1959. Dekorativo koku un krimu
ziemcietiba bargaja 1955/1956. gada ziema. Ozols A (red.) Daildarznieciba. Augu
introdukcija un zala celtnieciba. Latvijas PSR ZA izdevnieciba, Riga, 47-83. Ipp.
12. Riekstin$ 1., Rieksta Dz. 1959. Rozes zalaja celtnieciba. Ozols A (red.)
Daildarznieciba. Augu introdukcija un zald celtnieciba. Latvijas PSR ZA
izdevnieciba, Riga, 279-290. Ipp.

13. Riekstins 1. 1960. Vairak véribas rozu augliem. Darzs un Drava 11:4-5.

14. Riekstin$ 1. 1960. V&jlauz&ju stadijumi auglu darzu aizsardzibai. Ozols A.
(red.) Biologijas zindatne lauksaimniecibai un meZsaimniecibai. Latvijas PSR ZA
izdevnieciba, Riga, 4:85-86.

15. Ozols A., Pétersons E., Riekstind |. 1960. Padomju Latvija introducéto
dekorativo koku un krimu ziemcietiba. Ozols A. (red.) Biologijas zindtne
lauksaimniectbai un mezZsaimniecibai. Latvijas PSR ZA izdevnieciba, Riga, 4:67-68.
16. Puexkcruupmn U.P. 1960. Berponomublie HaCaKIACHUS JJIs 3AIMTHI IJI0J0BBIX
canos. O3omnc A. (Pen.) buonoeuueckas nayka — cenbCKomy u 1eCHOMY X03UCME) .
W3n-Bo AH Jlareuiickoit CCP, Pura, 4:91-92.

17. O30ac A.M., Ilerepcon I.K., Puexcrunbmi H.P. 1960. 3umocTOHKOCTH
uaTpOonynmpoBaHHblX B JlatBuiickoit CCP  nmekopaTHMBHBIX JpPEBECHBIX U
kycrapaukoB. O3onc A. (pex.) buonoeuueckas Hayka — cenrbCKOMY U JNECHOMY
xozsicmey. Usn-so AH Jlatsuiickoit CCP, Pura, 4:73-74.

18. Riekstins I. 1961. Celmalu apstadijumu sanitari higieniska un estétiska vertiba.
Veseliba 4:6-1.

19. Riekstins I. 1961. Skaisti un derigi augi. Darzs un Drava 1:2-4.

20. Riekstins 1., Erdmane T. 1961. Nozimigakais vitaminu augs. Veselitba 5:30.

21. Riekstins 1. 1965. Nepaej vienaldzigi garam. Lauku Dzive 5:28.

22. Riekstin$ 1. 1965. VElreiz par Rigas parkiem. Rigas Balss 6. oktobris, 236:3.
23. Riekstin$ 1. 1965. Kalns uz kura cilvéks klist labaks. Rigas Balss 1.decembris,
283:4.

24. Riekstin$ 1., Veinbergs A., Udris A., Zarinp$ J. 1965. GauZi raud jirmalas
priedes. Rigas Balss 18. septembris, 221:3.

25. Riekstins 1. 1966. Vélreiz par lauku ainavu. Lauku Dzive 3:13.
26. Riekstins 1. 1966. Lai nebiitu vienmulu celu. Lauku Dzive 6:17-18.
27. Riekstins 1. 1966. Tur, kur mijas vigas un kangari. Lauku Dzive 8:21-21.

28. Riekstins 1. 1968. Pardomasim, parvertésim. Skolotaju Avize 17.janvaris, 3:3.
29. Riekstins$ 1. 1968. Cilvekam jazina, kads pamats vinam zem kajam. Literatiira
un Maksla, 17 februaris, 7:12.

30. Riekstins 1. 1968. Cilveéks un daba. Literatira un Maksla, 22.junijs, 25:12-13.
31. Riekstins$ I. 1968. Koks tiikstoSs aspektos. Cipa, 18. decembris, 292:2.
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32. Riekstins I. 1968. Lai cel$ ar ainavu kopa rit. Padomju Jaunatne 19.jinijs,
118:2.
33. Riekstins 1. 1968. Zelta parade. Darzs un Drava 9:22-23.

34. Riekstin$ 1. 1969. Vai dabai vajadzigs saimnieks un sargs ? Darba Balss 27.
novembris, 142:2.

35. Riekstin§ I. 1969. Apstadijumus katra pagalma. Rigas Balss 22.oktobris,
248:4.

36. Riekstins 1. 1969. Bt vai nebut Piejuras dabas parkam ? Literatiira un Maksla
15.februaris, 7:7.

37. Riekstins$ 1. 1969. Galotne un saknes. Cina 18. novembris, 270:2.

38. Riekstins 1. 1969. Daba mums apkart. Darzs un Drava 3:15-17.

39. Riekstins 1. 1969. Piejuras dabas parks. Darzs un Drava 4:20-22.

40. Riekstins I. 1969. Tiuteres ozola p&dgjas dienas un jaunais sakums. Darzs un
Drava 5:22-23.

41. Riekstins 1. 1969. Rozu ziedu parade. Darzs un Drava 9:24-26.

42. Riekstins I. 1969. Jaunais dabas aizsardzibas likums. Gravitis V. (red.). Dabas
un véstures kalendars. Zinatne, Riga, 162-164. Ipp.

43. Riekstins 1. 1969. Dabas pieminek]u aizsardziba. Gravitis V. (red.). Dabas un
vestures kalendars. Zinatne, Riga, 235-238. Ipp.

44, Puexcrunbii U.P. 1969. 3a6otuthes o 3enenom apyre. Cosemcxas Jlameus
26. okTsI0pbs, 252:2.

45. Danilans I., Riekstin$ 1. 1970. Pelekais akmens. Lauku Dzive 6:18-19.

46. Riekstins 1. 1970. Ievaksim gatavas savvalas ogas un riekstus. Gravitis V.
(red.) Dabas un véstures kalendars 1971. gadam. Zinatne, Riga, 120-122. Ipp.

47. Riekstin$ I. 1970. Dabas ainavas aizsardzibai un pilnveidei. Gravitis V. (red.)
Dabas un véstures kalendars 1971. gadam. Zinatne, Riga, 275-278. Ipp.

48. Riekstins 1. 1972. Dabas pieminek]i. Liesma, Riga, 162 Ipp.

49. Riekstin$ 1. 1972. Aizsargajamie koki. Pionieris 22. augusts, 66:3.

50. Riekstins$ I. 1972. Par sarkano rudzupuki un... Pionieris 17. novembris, 91:2.
51. Puexctunbm WU.P. 1972. Opranuzamus oxpansl npuposst B Jlarsuiickoit CCP.
Capwma I1. (Pen.) Oxpana npupoowt 6 Jlamsutickoti CCP. 3unarue, Pura, 157-172. c.

52. Riekstins$ I. 1973. Zeme gaida savus gagarinus. Pionieris 03.janvaris, 1:2.

53. Riekstins 1. 1973. Dabas un véstures kalendara vienpadsmitais gada gajums.
Zinatne un Tehnika 4:7-8.

54. Puexctunbm WU.P. 1973. OnuHanuatelii rox n3mganus KajaeHaaps IPUPOAB U
ucropuu. Hayxka u mexnuxa 4:7-8.

55. Puexkcrunbmn U.P. 1973. MccnenoBanus pecypcoB IIMMOBHUKA B JIaTBUHCKOIA
CCP. Ilonesnvie pacmenus Ipubanmutickux pecnyoaux u benopyccuu. Uzn-so AH
JIutrosckoit CCP, BunsHroc, ¢.71-75.
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56. Riekstins 1. 1974. Tubaina roze. Darzs un Drava 8:21-22.

57. Riekstin$ 1. 1975. Grinu sartenes (Erica tetralix L.) izplatiba Grinu rezervata.
MeZsaimnieciba un Mezriipnieciba 2:29-30.

58. Riekstin$ I. 1975. Cuzu liegums. MeZsaimniectba un Mezrijpnieciba 2:45-45,
59. Riekstins 1. 1975. Ogu ves (Taxus baccata L.) pavairoSanas iesp&jas Latvijas
republika. MezZsaimnieciba un MezZripnieciba 2:49-51.

60. Riekstin$ I. 1975. Sargasim retos augus. MeZsaimnieciba un MezZripnieciba
2:60-62.

61. Riekstins I. 1975. Priekslikumi Piejiiras dabas parka planojumam. Danilans I.,
Melluma A. (red.) Ainavu veidoSana un aizsardziba. Zinatne, Riga, 54—64. Ipp.

62. Riekstins 1. 1975. Piejuras dabas parks. Danilans I., Melluma A. (red.) Ainavu
veidoSana un aizsardziba. Zinatne, Riga, 65-92. Ipp.

63. Riekstins I. 1975. Sliters rezervata robezu izmainas 50 gadu laika (1921-1971).
Danilans I., Melluma A. (red.) Ainavu veidoSana un aizsardziba. Zinatne, Riga,
109-117. Ipp.

64. Riekstins 1. 1975. Pirmas grupas mezu dabas aizsardzibas funkcijas. Jaunakais
Mezsaimnieciba 17:69-84.

65. Puexcrunbmi U. P., Pyoune E., O3zoaa C. M., bapanosa JI. H. 1975.
HccnenoBanne copepkanne acKOPOWHOBOW KHCIOTHI B IUIOAAX HIMIOBHHKA TPH
OLICHKE PECYPCOB BUTAMUHHBIX pacTeHuil. Mzeecmus AH Jlamsutickou CCP 9:33-37.
66. Puexcrunbm M. P. 1975. Cocrosnue oxpanbl tuca B JlatBuiickoit CCP.
Kynmunsmr A. B. (pen.) Oxpana npumeuamenvhvix APUPOOHLIX 00BLEKMOE 6
Jlameuiickoi CCP. 3unatne, Pura, ¢.125-137

67. Puekctunbm W. P. 1975. [Tmrom (Hedera helix L.) B necax JlatBuiickoit CCP.
Kynmunsmr A. B. (pen.) Oxpana npumeuamenvhvix APUpPoOOHbIX 00BbEKMO8 8
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